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PREFACE 


in the ideal detective story the reader is given all the clues yet fails to 
| fae the criminal. He may advert to each clue as it arises. He needs 
no further clues to solve the mystery. Yet he can remain in the dark for 
the simple reason that reaching the solution is not the mere apprehen- 
sion of any clue, not the mere memory of all, but a quite distinct 
activity of organizing intelligence that places the full set of clues in a 





unique explanatory pers 
By insight, then, is meant not any act of attention or advertence or 


memory but the supervening act of understanding. It is not any re- 
condite intuition but the familiar event that occurs easily and frequently 
in the moderately intelligent, rarely and with difficulty only in the ve 


spective. 





stupid. In itselfit is so simple and obvious that it seems to merit the little 
attention that commonly it receives. At the same time, its function in 
cognitional activity is so central that to grasp it in its conditions, its 
working, and its results, is to confer a basic yet startling unity on the 
whole field of human inquiry and human opinion. Indeed, this very 
wealth of implications is disconcerting, and I find it difficult to state in 
any brief and easy manner what the present book is about, how a single 
author can expect to treat the variety of topics listed in the table of 
contents, why he should attempt to do so in a single work, and what 
good he could hope to accomplish even were he to succeed in his odd 





undertaking. 

Still, a preface shoul provide at least a jejune and simplified answer 
to such questions and, perhaps, I can make a beginning by saying that 
the aim of the work is to convey an insight into insight. Mathematicians 
seek insight into sets of elements. Scientists seek insight into ranges of 
phenomena. Men of common sense seek insight into concrete situations 
and practical affairs. But our concern is to reach the act of organizing 
intelligence that brings within a single perspective the insights of mathe- 
maticiar ientists, and men of common sense. 

It follows at once that the topics listed in the table of contents are not 
so disparate as they appear on a superficial reading. If anyone wishes to 
become a mathematician or a scientist or a man of common sense, he 
will derive no direct help from the present work. As physicists study 

ix 
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the shape of waves and leave to chemists the analysis of air and water, 
so we'are concerned not with the objects understood in mathematics 
but with mathematicians’ acts of understanding, not with objects under- 
stood in the various sciences but with scientists’ acts of understanding, 
not with the concrete situations mastered by common sense but with 
the acts of understanding of men of common sense. 

Further, while all acts of understanding have a certain family like- 
ness, a full and balanced view is to be reached only by combining in a 
single idence obtained from different fields of intelligent 
activity, Thus, the precise nature of the act of understanding is to be 
seen most clearly in mathematical examples. The dynamic context in 
which understanding occurs can be studied to best advantage in an 
investigation of scientific methods. The disturbance of that dynamic 
tontext by 
which various measures of common nonsense blend with common sense. 

However, insight is not only a mental activity but also a constituent 
factor in human knowledge. It follows that insight into insight is in 
some sense a knowledge of knowledge. Indeed, it is a knowledge of 
knowledge that seems extremely relevant to a whole series of basic 
problems in philosophy. This I must now endeavour to indicate even 
though I can do so only in the abrupt and summary fashion that leaves 
terms undefined and offers arguments that fall far short of proof. 

First, then, it is insight that makes the difference between the tan- 
talizing problem and the evident solution, Accordingly, insights seem 
to be the source of what Descartes named clear and distinct ideas and, 
on that showing, insight into insight would be the source of the clear 
and distinct idea of clear and distinct ide 








ount the e 








alien concerns is thrust upon one’s attention by the manner in 








Secondly, inasmuch as it is the act of organizing intelligence, insight 
is an apprehension of relations. But among relations are meanings, for 
meaning seems to be a relation between sign and signified, Insight, 
then, includes the apprehension of meaning, and insight into insight 
includes the apprehension of the meaning of meaning. 

Thirdly, in a sense somewhat different from Kant’, every insight is 
both a priori and synthetic. It is a priori, for it goes beyond what is 
merely given to sense or to empirical consciousness. It is synthetic, for it 
adds to the merely given an explanatory unification or organization. 
Tt seems to follow that insight into insight will yield a synthetic and a 
priori account of the full range of synthetic, a priori components in our 
cognitional activity. 
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Fourthly, a unification and organization of other departments of 
knowledge is a philosophy. But every insight unifies and organizes. 
Insight into insight, then, will unify and organize the insights of mathe- 
maticians, scientists, and men of common sense. It seems to follow that 
insight into insight will yield a philosophy. 

Fifthly, one cannot unify and organize knowing without concluding 
to a unification and organization of the known. But a unification and 
organization of what is known in mathematics, in the sciences, and by 
common sense is a metaphysics, Hence, in the measure that insight into 
insight unifies and organizes all our knowing, it will imply a meta- 

hysics. 

Sixthly, the philosophy and metaphysics that result from insight into 
insight will be verifiable. For just as scientific insights both emerge and 
are verified in the colours and sounds, tastes and odours, of ordinary 
experience, so insight into insight both emerges and is verified in the 
insights of mathematicians, scientists, and men of common sense. But 
if insight into insight is verifiable, then the consequent philosophy and 
metaphysics will be verifiable. In other words, just as every statement 
in theoretical science can be shown to imply statements regarding 
sensible fact, so every statement in philosophy and metaphysics can be 
shown to imply statements regarding cognitional fact 

Seventhly, besides insights there are oversights. Besides the dynamic 
context of detached and disinterested inquiry in which insights emerge 
with a notable frequency, there are the contrary dynamic contexts of 
the flight from understanding in which oversights occur regularly and 
one might almost say systematically, Hence, if insight into insight is not 
to be an oversight of oversights, it must include an insight into the 
principal devices of the flight from understanding, 

Eighthly, the flight from understanding will be seen to be anything 
but a peculiar aberration that afflicts only the unfortunate or the per- 
verse. In its philosophic form (which is not to be confused with its 
psychiatric, moral, social, and cultural manifestations) it appears to 
result simply from an incomplete development in the intelligent and 
reasonable use of one’s own intelligence and reasonableness. But though 
its origin is a mere absence of full development, its consequences are 
positive enough. For the flight from understanding blocks the occur- 
tence of the insights that would upsct its comfortable equilibrium. Nor 
is it content with a merely passive resistance. Though covert and de- 
vious, it is resourceful and inventive, effective and extraordinarily 
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plausible. It admits a vast variety of forms and, when it finds some un- 
tenable, it can resort to others, If it never refuses to supply superficial 
minds with superficial positions, it is quite competent to work out a 
philosophy so acute and profound that the elect strive in vain and for 
centuries to lay bare its real inadequacies. 

Ninthly, just as insight into insight yields a clear and distinct idea of 
clear and distinct ideas, just as it includes an apprehension of the mean- 
ing of meaning, just as it exhibits the range of the a priori, synthetic 
components in our knowledge, just as it involves a philosophic unifica- 
tion of mathematics, the sciences, and common sense, just as it implies 
a metaphysical account of what is to be known through the various de- 
partments of human inquiry, so also insight into the various modes of 
the flight from understanding will explain: 





(1) the range of really confused yet apparently clear and distinct 
id 

(2) aberrant views on the meaning of meaning, 

(3) distortions in the a priori, synthetic components in our know- 
ledge, 

(4) the existence of a multiplicity of philosophies, and 

(5) the series of mistaken metaphysical and anti-metaphysical posi- 
tions. 


Tenthly, there seems to follow the possibility of a philosophy that is 
at once methodical, critical, and comprehensive. It will be compre- 
hensive because it embraces in a single view every statement in every 
philosophy. Ie will be critical because it discriminates between the pro- 
ducts of the detached and disinterested desire to understand and, on the 
other hand, the products of the flight from understanding, It will be 
methodical because it transposes the statements of philosophers and 
metaphysicians to their origins in cognitional activity and it settles 
whether that activity is or is not aberrant by appealing, not to philo- 
sophers, not to metaphysicians, but to the insights, methods, and pro- 
cedures of mathematicians, scientists, and men of common sense. 

The present work, then, may be said to operate on three levels. It is a 
study of human understanding. It unfolds the philosophic implications 
of understanding. It is a campaign against the flight from understand- 
ing. These three levels are solidary. Without the first there would be 
no base for the second and no precise meaning for the third. Without 
the second the first could not get beyond elementary statements and 
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there could be no punch to the third. Without the third the second 
would be regarded as incredible and the first would be neglected, 
Probably I shall be told that I have tried to operate on too broad a 
front, But I was led to do so for two reasons. In constructing a ship or a 
philosophy one has to go the whole way;-an effort that is in principle 
incomplete is equivalent to a failure. Moreover, against the flight from 
understanding half measures are of no avail. Only a comprehensive 


© strategy can be successful. To disregard any stronghold of the flight 


from understanding is to leave intact a base from which a counter- 
offensive promptly will be launched. 

If, however, these considerations are granted, it till will be urged that 
what I have attempted could be executed properly only by the organ- 
ized research of specialists in many different fields, This, of course, I 
cannot but admit. I am far from competent in most of the many fields 
in which insights occur, and I could not fail to welcome the impressive 
assembly of talent and the comforting allocation of funds associated 
with a research project. But I was not engaged in what commonly is 
meant by research. My aim was neither to advance mathematics nor to 
contribute to any of the specialized branches of science but to seek a 
common ground on which men of intelligence might meet. It seemed 
necessary to acknowledge that the common ground I envisaged was 
rather impalpable at a time when neither mathematicians nor scientists 
nor men of common sense were notably articulate on the subject of in- 
sight, What had to be undertaken was a preliminary, exploratory jour- 
ney into an unfortunately neglected region, Only after specialists in 
different fields had been given the opportunity to discover the exist- 
ence and significance of their insights, could there arise the hope that 
some would be found to discern my intention where my expression 
was at fault, to correct my errors where ignorance led me astray, and 
with the wealth of their knowledge to fill the dynamic but formal 
structures I tried to erect. Only in the measure that this hope is realized, 
will there be initiated the spontancous collaboration that commonly 
must precede the detailed plans of an organized investigation. 

There remains the question, What practical good can come of this 
book? The answer is more forthright than might be expected. For in- 
sight is the source not only of theoretical knowledge but also of all its 
practical applications and, indeed, of all intelligent activity. Insight into 
insight, then, will reveal what activity is intelligent, and insight into 
oversights will reveal what activity n 














is unintelligent. But to be practical 
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is to do the intelligent thing and to be unpractical is to keep blundering 
about. It follows that insight into both insight and oversight is the very 
key to practicality. 

‘Thus, insight into insight brings to light the cumulative process of 
progress, For concrete situations give rise to insights which issue into 
policies and courses of action. Action transforms the existing situation 
to give rise to further insights, better policies, more effective courses of 
action. It follows that if insight occurs, it keeps recurring; and at each 
recurrence knowledge develops, action increases its scope, and situa- 
tions improve. 

Similarly, insight into oversight reveals the cumulative process of 
decline, For the flight from understanding blocks the insights that con- 
crete situations demand. There follow unintelligent policies and inept 
courses of action. The situation deteriorates to demand still further in- 
sights and, as they are blocked, policies become more unintelligent and 
action more inept. What is worse, the deteriorating situation seems to 
provide the uncritical, biased mind with factual evidence in which the 
bias is claimed to be verified. So in ever increasing measure intelligence 
comes to be regarded as irrelevant to practical living. Human activity 
settles down to a decadent routine, and initiative becomes the privilege 
of violence. 

Unfortunately, as insight and oversight commonly are mated, so also 
are progress and decline. We reinforce our love of truth with a prac- 
ticality that is equivalent to an obscurantism. We correct old evils with 
a passion that mars the new good. We are not pure. We compromise. 
We hope to muddle through. But the very advance of knowledge 
brings a power over nature and over men too vast and terrifying to be 
entrusted to the good intentions of unconsciously biased minds. We 
have to learn to distinguish sharply between progress and decline, 
learn to encourage progress without putting a premium upon decline, 
learn to remove the tumour of the flight from understanding without 





destroying the organs of intelligence. 

No problem is at once more delicate and more profound, more prac- 
tical and perhaps more pressing. How, indeed, is a mind to become 
conscious of its own bias when that bias springs from a communal flight 
from understanding and is supported by the whole texture of a civiliza- 
tion? How can new strength and vigour be imparted to the detached 
and disinterested desire to understand without the reinforcement acting 
as an added bias? How can human intelligence hope to deal with the 
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unintelligible yet objective situations which the flight from under- 
standing creates and expands and sustains? At least, we can make a be- 

caning by asking what precisely it is to understand, what are the 
dynamics Y ethe flow of consciousness that favours insight, what are the 
interferences that favour oversight, what, finally, do the answers to 
Such questions imply for the guidance of human thought and action. 

Tmust conclude. There will be offered in the Introduction a more exact 
account of the aim and structure of this book. Now I have to make a 
brief acknowledgement of my manifold indebtedness, and naturally 1 
gm led to think in the first place of the teachers and writers who have 
left their mark upon me in the course of the twenty-eight years that 
have elapsed since I was introduced to philosophy. But so prolonged 
has been my search, so much of it has been a dark struggle with my own 
flight from understanding, so many have been the half-lights and de- 
tours in my slow development, that my sincere gratitude can find no 
brief and exact yet intelligible expression. I turn, accordingly, to list 
more palpable benefactors: the staff of L'Immaculée Conception in 
Montreal where the parallel historical investigation* was undertaken; 
the staff of the Jesuit Seminary in Toronto where this book was 
written; the Rev. Eric O'Connor of Loyola College, Montre: 
was ever ready to allow me to draw upon his knowledge of mathe- 
matics and of science; the Rev. Joseph Wulftange, the Rev. Joseph 
Clark, the Rev. Norris Clarke, the Rev. Frederick Crowe, the Rev. 
Frederick Copleston, and the Rev. André Godin who kindly read the 
typescript and by their diversified knowledge, encouraging remarks 
and limited criticisms permitted me to feel that 1 was not entirely 
wrong; the Rev. Frederick Crowe who has undertaken the tedious task 
of compiling an index. 


, who 








NOTE TO SECOND EDITION 


$ have recast the last fifteen lines on page 66, the first two on page 67, 
lines 15 to 31 on page 98, the first twelve lines on page 111, and the 
passage running from line 24 page 340 to line 12 page 341. 


* “The Concept of Verbum in the Writings of St. Thi “Ti 
um ings of St. Thomas Aquinas.’ Theological Studies 
ee Md.), VIL (1946), 349-92; VIIL (1947), 35-79, 404-44; X (1949), 3-40, 








INTRODUCTION 


he aim of the present work may. be bracketed by a series of dis- 

junctions. In the first place, the question is not whether knowledge 
exists but what precisely is its nature. Secondly, while the content of the 
known cannot be disregarded, still itis to be treated only in the schematic 
and incomplete fashion needed to provide a discriminant or determinant 
of cognitive acts. Thirdly, the aim is not to set forth a list of the abstract 
properties of human knowledge but to assist the reader in effecting a 
personal appropriation of the concrete, dynamic structure immanent 
and recurrently operative in his own cognitional activities. Fourthly, 
such an appropriation can occur only gradually, and so there will be 
offered, not a sudden account of the whole of the structure, but a slow 
sembly of its elements, relations, alternatives, and implications. 
Fifthly, the order of the assembly is governed, not by abstract consider- 
ations of logical or metaphysical priority, but by concrete motives of 
pedagogical efficacy. 

The programme, then, is both concrete and practical, and the 
motives for undertaking its execution reside, not in the realm of easy 
generalities, but in the difficult domain of matters of fact. If, at the end 
of the course, the reader will be convinced of those facts, much will be 
achieved; but at the present moment all I can do is to clarify my inten- 
tions by stating my beliefs. I ask, accordingly, about the nature rather 
than about the existence of knowledge because in each of us there exist 
two different kinds of knowledge. They are juxtaposed in Cartesian 
dualism with its rational ‘Cogito, ergo sum’ and with its unquestioning 
extroversion to substantial extension. They are separated and alienated 
in the subsequent rationalist and empiricist philosophies. They are 
brought together again to cancel each other in Kantian criticism. If 
these statements approximate the facts, then the question of human 
knowledge is not whether it exists but what precisely are its two diverse 
forms and what are the relations between them. If that is the relevant 
question, then any departure from it is, in the same measure, the mis- 
fortune of missing the point. But whether or not that is the relevant 
question, can be settled only by undertaking an arduous exploratory 
journey through the many fields in which men succeed in knowing or 

















attempt the task but fail. 
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Secondly, an account of knowing cannot disregard its content, and 
its content is so extensive that it mocks encyclopaedias and overflows 
libraries; its content is so difficult that a man does well devoting his life 
to mastering some part of it; yet even so, its content is incomplete and 
subject to further additions, inadequate and subject to répeated, future 
revisions. Does it not follow that the proposed exploratory journey is, 
not merely arduous, but impossible? Certainly it would be impossible, 
at least for the writer, ifan acquaintance with the whole range of know- 
ledge were a requisite in the present inquiry. But, in fact, our primary 
concern is not the known but the knowing. The known is extensive, 
but the knowing is a recurrent structure that can be investigated suffi- 
ciently in a series of strategically chosen instances. The known is difficult 
to master, but in our day competent specialists have laboured to select 
for serious readers and to present to them in an adequate fashion the 
basic components of the various departments of knowledge. Finally, 
the known is incomplete and subject to revision, but our concern is the 
knower that will be the source of the future additions and revisions, 

It will not be amiss to add a few corollaries, for nothing disorientates 
a reader more than a failure to state clearly what a book is not about. 
Basically, then, this is not a book on mathematics, nor a book on 
science, nor a book on common sense, nor a book on metaphysics; 
indeed, in a sense, it is not even a book about knowledge. On a first 
level, the book contains sentences on mathematics, on science, on 
common sense, on metaphysics, On a second level, the meaning of all 
these sentences, their intention and significance, are to be grasped only 
by going beyond the scraps of mathematics or science or common 
sense or metaphysics to the dynamic, cognitional structure that is ex- 
emplified in knowing them. On a third level, the dynamic, cognitional 
structure to be reached is not the transcendental ego of Fichtean specula- 
tion, nor the abstract pattern of relations verifiable in Tom and Dick 
and Harry, but the personally appropriated structure of one’s own ex- 
periencing, one's own intelligent inquiry and insights, one’s own 
critical reflection and judging and deciding. The crucial issue is an ex 
perimental issue, and the experiment will be performed not publicly 
but privately. It will consist in one’s own rational self-consciousness 
clearly and distinctly taking possession of itself as rational self-conscious- 
ness. Up to that decisive achievement, all leads. From it, all follows. No 
one else, no matter what his knowledge or his eloquence, no matter 
what his logical rigour or his persuasiveness, can do it for you, But 
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though the act is private, both its antecedents and its consequents have 
their public manifestation. There can be long series of marks on paper 
that communicate an invitation to know oneself in the tension of the 
tality of one's own knowing; and among such series of marks with 
<n invitatory meaning the present book would wish to be numbered. 
Nor need it remain a secret whether such invitations are helpful or, 


when helpful, accepted. Winter twilight cannot be mistaken for the 


summer noonday sun. l 
In the third place, then, more than all else, the aim of the book is to 


issue an invitation to a personal, decisive act. But the very nature of the 
act demands that it be understood in itself and in its implications. What 
on earth is meant by rational self-consciousness? What is meant by in- 
If? Why is such self-possession said to 
The questions are perfectly legitimate, 








viting it to take possession of its 
be so decisive and momentous? 
but the answer cannot be brief. 

However, it is not the answer itself that counts so much as the 
manner in which it is read, For the answer cannot but be written in 
words; the words cannot but proceed from definitions and correlations, 
analyses and inferences; yet the whole point of the present answer 
would be missed if a reader insisted on concluding that I must be en- 
gaged in setting forth lists of abstract properties of human knowing. 
The present work is not to be read as though it described some distant 
region of the globe, which the reader never visited, or some strange and 
mystical experience, which the reader never shared. It is an account of 
knowledge. Though I cannot recall to each reader his personal experi- 
ences, he can do so for himself and thereby pluck my general phrases 
from the dim world of thought to set them in the pulsing flow of life. 
Again, in such fields as mathematics and natural science, it is possible to 
delineate with some accuracy the precise content of a precise insight; 
but the point of the delineation is not to provide the reader with a 
stream of words that he can repeat to others or with a set of terms and 
relations from which he can proceed to draw inferences and prove con- 
clusions. On the contrary, the point here, as elsewhere, is appropria- 
tion; the point is to discover, to identify, to become familiar with the 
activities of one's own intelligence; the point is to become able to dis- 
criminate with ease and from personal conviction between one’s purely 
intellectual activities and the manifold of other, ‘existential’ concerns 
that invade and mix and blend with the operations of intellect to render 
itambivalent and its pronouncements ambiguous. 
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At this juncture, however, many a potential reader will expostulate. 
The illustrations offered in the first five chapters do not lie within the 
orbit of his interests. Intelligence and reasonableness are marks common 
to all instances of homo sapiens. But my initial concentration on mathe- 
matics and natural science seems unduly to narrow the effective range 
of the invitation that I issue to an appropriation of one’s own rational 
self-consciousness. 

Perhaps an explanation of the motives that guided my decision in this 
matter will serve, not only to explain my procedure, but also to enable 
each reader to estimate for himself the measure in which the earlier 
chapters have to be understood if he is to be in a position to profit from 
the book as a whole. In the first place, it is essential that the notion of 
insight, of the accumulation of insights, of higher viewpoints, and of 
their heuristic significance and implications, not only should be grasped 
clearly and distinctly but also, in so far as possible, should be identified 
in one’s own personal intellectual experience. The precise nature of such 
an identification will be clarified in the chapter on Self-affirmation for, 
as seems clear, it is both easy and common to conceive introspection 
and intellectual experience in a fashion that, when submitted to scrutiny, 
proves to be meaningless. Still, if that account of our awareness of the 
levels of consciousness is to be intelligible, it has to be preceded by a 
grasp, both precise and firm, of the successive types of activity that 
serve to mark and to define the successive levels of consciousness, In 
turn, if one’s apprehension of those activities is to be clear and distinct, 
then one must prefer the fields of intellectual endeavour in which the 
greatest care is devoted to exactitude and, in fact, the greatest exactitude 
is attained. For this reason, then, I have felt obliged to begin my account 
of insight and its expansion with mathematical and scientific illustra- 
tions and, while I would grant that essentially the same activities can be 
illustrated from the ordinary use of intelligence that is named common 
sense, I also must submit that it would be impossible for common sense 
to grasp and say what precisely common sense happens to illustrate. 

But further considerations are no less operative. For the present enter- 
prise is concerned to unravel an ambiguity and to climinate an ambi- 
valence. St. Augustine of Hippo narrates that it took him years to make 
the discovery that the name, real, might have a different connotation 
from the name, body. Or, to bring the point nearer home, one might 
say that it has taken modern science four centuries to make the dis- 
covery that the objects of its inquiry need not be imaginable entities 
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moving through imaginable processes in an imaginable space-time. 
The fact that a Plato attempted to communicate through his dialogues, 
the fact that an Augustine eventually learnt from the writers whom, 
rather generally, he refers to as Platonists, has lost its antique flavour and 
its apparent irrelevance to the modern mind. Even before Einstein and 
Heisenberg it was clear enough that the world described by scientists 
was strangely different from the world depicted by artists and inhabited 
by men of common sense. But it was left to twentieth-century physicists 
to envisage the possibility that the objects of their science were to be 
reached only by severing the umbilical cord that tied them to the 
maternal imagination of man. 

‘As the reader will have divined, the relevance of mathematics and 
mathematical physics to the present investigation is not only the trans- 
ference of their clarity and precision to the account of insight but also 
the significance of the transition from the old mechanism to relativity 
and from the old determinism to statistical laws. In earlier periods the 
thinker that would come to grips with his thinking could be aided by 
the dialogues of Plato and, on a more recondite level, he could appeal 
to what M. Gilson would call the experiment of history in ancient, 
medieval, and modern philosophy. But today there are at his disposal 
both the exactitude and the impressive scale of a complementary his- 
torical experiment that began with the blending of scientific principles 
and philosophic assumptions in Galileo and has ended with their sharp 
segregation in our own day. What a Plato laboured to communicate 
through the effort in appropriation of his artistic dialogues, what the 
intelligence of an Augustine only slowly mastered in the throes of a 
religious conversion, what led a Descartes to a method of universal 
doubt and prompted a Kant to undertake a Critique of Pure Reason, 
has cast a shadow, no less momentous but far more sharply defined, in 
the realm of exact science, Clearly in a contemporary effort to resolve 
the duality in man’s knowledge it would be foolhardy to ignore, if not 
the most striking, at least the most precise clement in the evidence 
available on the issue. 

But there is also a third purpose that I hope to achieve through an 
appropriation of the modes of scientific thought. For such thought is 
methodical and the scientist pins his faith, not on this or that scientific 
system or conclusion, but on the validity of scientific method itself. 
But what ultimately is the nature and ground of method but a re- 
flective grasp and specialized application of the object of our inquiry, 
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The fact that a Plato attempted to communicate through his dialogues, 
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rather generally, he refers to as Platonists, has lost its antique flavour and 
its apparent irrelevance to the modern mind. Even before Einstein and 
Heisenberg it was clear enough that the world described by scientists 
was strangely different from the world depicted by artists and inhabited 
by men of common sense. Butit was left to twentieth-century physicists 
to envisage the possibility that the objects of their science were to be 
reached only by severing the umbilical cord that tied them to the 
maternal imagination of man. 
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the significance of the transition from the old mechanism to relativity 
and from the old determinism to statistical laws. In earlier periods the 
thinker that would come to grips with his thinking could be aided by 
the dialogues of Plato and, on a more recondite level, he could appeal 
to what M. Gilson would call the experiment of history in ancient, 
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both the exactitude and the impressive scale of a complementary his- 
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the realm of exact science. Clearly in a contemporary effort to resolve 
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the most striking, at least the most precise element in the evidence 
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But there is also a third purpose that I hope to achieve through an 
appropriation of the modes of scientific thought. For such thought is 
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flective grasp and specialized application of the object of our inquiry, 
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namely, of the dynamic structure immanent and recurrently operative 
in human cognitional activity? It follows that empirical science as 
methodical not merely offers a clue for the discovery but also exhibits 
concrete instances for the examination of the larger, multiform dynam- 
ism that we are seeking to explore. Accordingly, it will be from the 
structural and dynamic features of scientific method that we shall 
approaçh and attempt to cast into the unity of a single perspective such 
apparently diverse elements as: 





(1) Plato’s point in asking how the inquirer recognizes truth when 
he reaches what, as an inquirer, he did not know, 

(2) the intellectualist (though not the conceptualist) meaning of the 
abstraction of form from material conditions, 

(3) the psychological manifestation of Aquinas’ natural desire to 
know God by his essence, 

(4) what Descartes was struggling to convey in his incomplete 
Regulae ad directionem ingenii, 

(3) what Kant conceived as a priori synthesis, and 

(6) what is named the finality of intellect in J. Maréchal’s vast labour 
on Le Point de départ de la métaphysique. 


I have been insisting on the gravity of the motives that led me to 
begin this essay in aid of self-appropriation with a scrutiny of mathe- 
matical physics. But ifI am to avoid overstatement, I must hasten to add 
that the significance of the scrutiny is, so to speak, psychological rather 
than logical, For the present work falls into two parts. In the first part, 
insight is studied as an activity, as an event that occurs within various 
patterns of other related events. In the second part, insight is studied as 
knowledge, as an event that, under determinate conditions, reveals a 
universe of being. The first part deals with the question, What is hap- 
pening when we are knowing? The second part moves to the question, 
‘What is known when that is happening? Were there no psychological 
problem, the first part could be reduced to sets of definitions and clari- 
fications for, from a logical viewpoint, the first judgment that occurs 
in the whole work is the judgment of self-affirmation in the eleventh 
chapter. But the hard fact is that the psychological problem exists, that 
there exist in man two diverse kinds of knowing, that they exist with- 
out differentiation and in an ambivalent confusion until they are dis- 
tinguished explicitly and the implications of the distinction are drawn 
explicitly. The hard fact is that the personal psychological problem 
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cannot be solved by the ordinary procedure of affirming the proposi- 
tions that are true and denying the propositions that are false, for the 
true meaning of the true propositions always tends to be misappre- 
ended by a consciousness that has not yet discovered its need of dis- 
covering what an Augustine took years and modern science centuries 
to discover. 

Tt remains that something be said on the last two of the five disjunc- 
tions by which we proposed to bracket the aim of this book. As has 
been noted, we are concerned not with the existence of knowledge but 
with its nature, not with what is known but with the structure of the 
knowing, not with the abstract properties of cognitional process but 
with a personal appropriation of one’s own dynamic and recurtently 
operative structure of cognitional activity. There is now to be explained 
the fourth disjunction, for the labour of self-appropriation cannot occur 
ata single leap. Essentially, it is a development of the subject and in the 
subject and, like all development, it can be solid and fruitful only by 
being painstaking and slow. 

Now it would be absurd to offer to aid a process of development and 
yet write as though the whole development were already an accom- 
plished fact. A teacher of geometry may be convinced that the whole 
of Euclid is contained in the theory of the n-dimensional manifold of 
any curvature. But he does not conclude that Euclid is to be omitted 
from the elementary programme and that his pupils should begin 
from the tensor calculus. For even though Euclid is a particular case, 
still it is the particular case that alone gives access to the general case. 
And even though Euclidean propositions call for qualification when 
the more general context is reached, still an effective teacher does not 
distract his pupils with qualifications they will understand only 
vaguely, when it is his business to herd them, as best he can, across the 
pons asinorum. 

In similar fashion this book is written, not from above downwards, 
but from below upwards. Any coherent set of statements can be 
divided into definitions, postulates, and conclusions. But it does not 
follow that between the covers of a single book there must be a single 
coherent set of statements. For the single book may be written from a 
moving viewpoint, and then it will contain, not a single set of coherent 
statements, but a sequence of related sets of coherent statements. More- 
over, as is clear, a book designed to aid a development must be written 
from a moving viewpoint. It cannot begin by presupposing that a 
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reader can assimilate at a stroke what can be attained only at the term 
ofa prolonged and arduous effort. On the contrary, it must begin from 
a minimal viewpoint and a minimal context; it will exploit that mini- 
mum to raise a further question that enlarges the viewpoint and the 
context; it will proceed with the enlarged viewpoint and context only 
as long as is necessary to raise still deeper issues that again transform the 
basis and the terms of reference of the inquiry; and clearly, this device 
can be repeated not merely once or twice but as often as may be re- 
quired to reach the universal viewpoint and the completely concrete 
context that embraces every aspect of reality. 

However, if this procedure alone is adapted to the aim of the present 
work, I must beg to stress, once and for all, that its implications are not 
to be overlooked. If Spinoza wrote his Ethics in what, in his day, was 
thought to be the geometric style, it is not to be inferred that I am en- 
deavouring to walk in his footsteps, that I never heard of Gédel’s 
theorem, that I am not operating from a moving viewpoint that suc- 
cessively sets up contexts only to go beyond them. If the inference is not 
to be made, the further implications of such an inference are not to be 
assumed. The premises from which my own position can be deduced 
are not complete in the first section of the first chapter when a brief de- 
scription endeavours to fix the meaning of the name, insight. The con- 
text is enlarged but not completed when a study of mathematical 
development makes the notion of insight more precise. There is the 
broader context of a mathematicized world of events that has appeared 
by the end of the fifth chapter, but it has to be included within the still 
fuller context of the world of common sense to be depicted in chapters 
six and seven. The eighth chapter adds things, which, though previously 
disregarded, never were denied. The ninth and tenth chapters add re- 
flection and judgment, which neither were excluded from earlier con- 
siderations nor, on the other hand, were they capable of making a 
systematic entry. In the eleventh chapter there occurs the first, judgment 
of self-affirmation but only in the twelfth chapter is it advanced that that 
judgment is knowledge and only in the thirteenth is it explained in what 
sense such knowledge is to be named objective. The four chapters on 
metaphysics follow to sweep all that has been seen into the unity ofa 
larger perspective, only to undergo a similar fate, first, in the account of 
general transcendent knowledge and, again, in the approach to special 
transcendent knowledge. 

Clearly, then, if anyone were to offer to express my meaning within 
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a briefer compass than I have been able to attain, he must bear in mind 
that earlier statements are to be qualified and interpreted in the light of 
later statements. 

Nor is this all. For already it has been pointed out that the present 
work is concerned with the known only in the schematic and incom- 
plete fashion that is needed to clarify the nature and affirm the existence 
of different departments of knowing. This extremely general qualifica- 

tion has to be combined with the qualification of earlier statements by 
later and, I suggest, the combination can be effected systematically in 
the following manner. 

Gédel’s theorem is to the effect that any set of mathematical defini- 
tions and postulates gives rise to further questions that cannot be 
answered on the basis of the definitions and postulates. Consider, then, 
a series of sets of definitions and postulates, say P, Q, R, . . . such that, if 
P is assumed, there arise questions that can be answered only by assum- 
ing Q, if Q is assumed, there arise questions that can be answered only 
by assuming R, and so forth. Then besides the successive lower con- 
texts, P, Q, R,... there also is the upper context in which Gédel’s 
theorem is expressed. Moreover, inasmuch as the theorem is quite 
general, the upper context is independent of the content of any par- 
ticular contexts such as, P, Q, R. . . . Finally, since there is no last, lower 
context that is definitive, since R will demand a context S, and S a con- 
text T, and T a context U, and so on indefinitely, the really significant 
context is the upper context; all lower contexts, P, Q, R, S, T, U,... 
are provisional; and they attain a definite significance only in the 
measure that they give access to the upper context. 

Now let us go beyond Gédel’s theorem, not in the direction of 
greater abstractness, but in the direction of greater concreteness, and 
not to greater concreteness on the side of the object (which is vast and 
difficult and open to further additions and revisions) but to greater con- 
creteness on the side of the subject. Besides the noéma or intentio intenta 
or pensée pensée, illustrated by the lower contexts, P, Q, R, . . . and by 
the upper context that is Gödel’s theorem, there also is the noésis or in- 
tentio intendens or pensée pensante that is constituted by the very activity 
of inquiring and reflecting, understanding and affirming, asking further 
questions and reaching further answers. Let us say that this noetic 
activity is engaged in a lower context when it is doing mathematics or 
following scientific method or exercising common sense. Then it will 
be moving towards an upper context when it scrutinizes mathematics 
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or science or common sense in order to grasp the nature of noetic 
activity. And if it comes to understand and affirm what understanding 
is and what affirming is, then it has reached an upper context that logic- 
ally is independent of the scaffolding of mathematics, science, and 
common sense. Moreover, if it can be shown that the upper context 
is invariant, that any attempt to revise it can be legitimate only if the 
hypothetical reviser refutes his own attempt by invoking experience, 
understanding, and reflection in an already préscribed manner, then it 
will appear that, while the noéma or intentio intenta or pensée pensée may 
always be expressed with greater accuracy and completeness, still the 
immanent and recurrently operative structure of the noésis or intentio 
intendens ot pensée pensante must always be one’and the same. 

In other words, not only are we writing from a moving viewpoint 
but also we are writing about a moving viewpoint. Not only are earlier 
statements to be qualified by later statements, but also the later quali- 
fication is to the effect that earlier statements tend to be mere scaffold- 
ing that can be subjected to endless revision without implying the 
necessity of any revision of one’s appropriation of one’s own intellec 
tual and rational self-consciousness. 

In the fifth place, to turn to the final disjunction, the order in which 
the moving viewpoint assembles the elements for an appropriation of 
one’s own intellectual and rational self-consciousness is governed, not 
by considerations of logical or metaphysical priority, but by considera- 
tions of pedagogical efficacy. 

Now this fifth disjunction would be superfluous if I could not anti- 
cipate that among potential readers there, might be men already in 

session of a logical or a metaphysical scheme of things. Accordingly, 
though it will be the constant rule of the present work to deal with 
issues in their proper generality and at their proper place and time, it 
seems necessary to depart for a moment from that rule to envisage some 
of the points on which logicians or metaphysicians are going to find it 
obvious that, on their already established criteria, I must be utterly on 
the wrong track. 

From a logical viewpoint it might seem that enough has been said, 
but two points merit special attention. In the course of Chapter XIV or, 
at least, by Chapter XVII the reader will be able to hold in a single 
coherent view the totality of contradictory positions on knowledge, 
objectivity, and reality. But such a perspective is dialectical or meta- 
logical. It cannot be produced by the logical arts of definition, postula- 
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tion, and inference. It can be mediated by a book only in so far as there 
fea communication of insights that in some remote fashion is analogous 
to the evocation of images or to the suggestion of feelings. Hence, par- 
teularly in our first ten chapters which deal with the genesis of concepts 
and judgments, of terms and propositions, the only possible vehicle for 
the essential content of our analysis is a prelogical and even precon- 
ceptual mode of communication. 

Secondly, our goal is insight into insight and that goal is reached in- 
asmuch as the insight that is sought rises upon a differentiated series of 
illustrative insights. But the illustrative insights have to be elementary. 
We cannot reproduce whole treatises and, if we could and did, we 
should defeat our purpose. Hence, our illustrations have to be simple 
insights stripped from their context of further complementary insights 
that correct, qualify, adjust, and refine. Now such stripping will pain 
specialist readers. If they miss our point entirely, it may even convince 
them that insight itself is as superficial as our illustrations. However, 
specialists have in their own understanding the remedy for their pain, 
for they always can bring to light the complementary insights by ask- 
ing themselves why our illustrations are unsatisfactory. Morcover, if 
they do so, they can advance rapidly towards an insight into insight 
while, if they merely grumble that this set of words is wrong and that 
set misleading, they risk encouraging an oversight of insight and even 
a flight from understanding. i 

To turn from logical to metaphysical considerations is to envisage a 
quite different circle of possible readers. Among contemporary Schol- 
astics there is a broad agreement on metaphysical issues and, at the same 
time, a strongly contrasting divergence on epistemological questions. 
This disparity may lend my work an appearance of wrong-headedness 
for instead of approaching what is doubtful from what is assured I begin 
from knowledge and reach metaphysics only as a conclusion. 

Iam far from certain, however, that this is a correct perspective. 
The broad agreement of Scholastics in metaphysics is matched by an 
equally broad agreement in epistemology, and the divergence of 
Scholastic views in epistemology is matched by the no less impressive 
array of disputed questions in metaphysics. It follows that the real 
Problem is to advance from a mere broad agreement in metaphysics 
and epistemology to a precise and detailed agreement in both, and to 
that end an obvious means is our attempt to reach a fresh and fuller 
view of the relevant facts. 
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To conclude, our aim regards: 


(1) not the fact of knowledge but a discrimination between two 
facts of knowledge, 

(2) not the details of the known but the structure of the knowing, 

(3) not the knowing as an object characterized by catalogues of 
abstract properties but the appropriation of one’s own intellectual and 
rational self-consciousness, 

(4) not a sudden leap to appropriation but a slow and painstaking 
development, and 

(s) not a development indicated by appealing either to the logic of 
the as yet unknown goal or to a presupposed and as yet unexplained 
ontologically structured metaphysics, but a development that can begin 
in any sufficiently cultured consciousness, that expands in virtue of the 
dynamic tendencies of that consciousness itself, and that heads through 
an understanding of all understanding to a basic understanding of all 
that can be understood. 


The last phrase has the ring of a slogan and, happily enough, it sums 
up the positive content of this work. Thoroughly understand what it is to 
understand, and not only will you understand the broad lines of all there is to be 
understood but also you will possess a fixed base, an invariant pattern, opening 
upon all further developments of understanding. 

For the appropriation of one’s own rational self-consciousness, which 
has been so stressed in this Introduction, is not an end in itself but rather 
a beginning, It is a necessary beginning, for unless one breaks the 
duality in one’s knowing, one doubts that understanding correctly is 
knowing. Under the pressure of that doubt, either one will sink into 
the bog of a knowing that is without understanding, or else one will 
cling to understanding but sacrifice knowing on the altar of an imman- 
entism, an idealism, a relativism. From the horns of that dilemma one 
escapes only through the discovery (and one has not made it yet if one 
has no clear memory of its startling strangeness) that there are two quite 
different realisms, that there is an incoherent realism, half animal and 
half human, that poses as a half-way house between materialism and 
idealism and, on the other hand, that there is an intelligent and reason- 
able realism between which and materialism the half-way house is 
idealism. 

The beginning, then, not only is self-knowledge and self-appropria- 
tion but also a criterion of the real. If to convince oneself that knowing 
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is understanding, one ascertains that knowing mathematics is under- 
standing and knowing science is understanding and the knowledge of 
common sense is understanding, one ends up not only with a detailed 
account of understanding but also with a plan of what there is to be 
known. The many sciences lose their isolation from one another; the 
chasm between science and common sense is bridged; the structure of 
the universe proportionate to man’s intellect is revealed; and as that re- 
vealed structure provides an object for a metaphysics, so the initial self- 
criticism provides a method for explaining how metaphysical and anti- 
metaphysical affirmations arise, for selecting those that are correct, and 
for eliminating those that patently spring from a lack of accurate self- 
knowledge. Further, as a metaphysics is derived from the known struc- 
ture of one’s knowing, so an ethics results from knowledge of the com- 
pound structure of one’s knowing and doing; and as the metaphysics, so 
too the ethics prolongs the initial self-criticism into an explanation of 
the origin of all ethical positions and into a criterion for passing judg- 
ment on each of them. Nor is this all. Still further questions press upon 
one. They might be ignored if knowing were not understanding or if 
understanding were compatible with the obscurantism that arbitrarily 
brushes questions aside. But knowing is understanding, and under- 
standing is incompatible with the obscurantism that arbitrarily brushes 
questions aside. The issue of transcendent knowledge has to be faced. 
Can man know more than the intelligibility immanent in the world of 
possible experience? If he can, how can he conceive it? If he can con~ 
ceive it, how can he affirm it? If he can affirm it, how can he reconcile 
that affirmation with the evil that tortures too many human bodies, 
darkens too many human minds, hardens too many human hearts? 
Such are the questions of the last two chapters, but further comment on 
the answers offered there will be more intelligible in an Epilogue than 
in an Introduction. 

As the reader shortly will discover, this is not an erudite work. Prior 
toall writing of history, prior to all interpretation of other minds, there 
is the selfscrutiny of the historian, the self-knowledge of the inter- 
preter. That Prior task is my concern. It is a concern that has its origins 
en o dependences and affiliations; they might be worth 
Meaning: but they would be worth recounting only because of the 
E ea le prior concern; and they would be interpreted correctly 
E le prior concern were successful in accomplishing the prior 























Xxx Introduction 


So it is that my references are few and unessential. In the analysis of 
empirical science I thought that it would be helpful to select a siúgle 
book in which a reader could find an account of topics that arose; for 
this reason, then, and without any intention of suggesting some unique 
authoritativeness I regularly refer to Lindsay and Margenau’s fre- 
quently reprinted Foundations of Physics. Again, scattered throughout 
the work, there occur bold statements on the views of various thinkers. 
May I express the hope that they will not cause too much annoyance? As 
the lengthy discussion of the truth of interpretation in Chapter XVII 
will reveal, they can hardly pretend to be verdicts issued by the court of 
history, whose processes labour under much longer delays than the 
worst of the courts of law. Their primary significance is simply that of 
an abbreviated mode of speech that has a fair chance of communicating 
rapidly what otherwise could hardly be said at all. And, perhaps, to that 
primary meaning there could be added a suggestion that, in the measure 
that the principles of this work are accepted, the significance that we 
happen to have underlined may provide a starting-point for further 
inquiry. 

In the Introduction to his Treatise of Human Nature, David Hume 
wrote that one does not conquer a territory by taking here an outpost 
and there a town or village but by marching directly upon the capital 
and assaulting its citadel. Still, correct strategy is one thing; uccessful 
execution is another; and even after the most successful campaign there 
remains a prolonged task of mopping up, of organization, and of con- 
solidation. If I may be sanguine enough to believe that I have hit upon 
a set of ideas of fundamental importance, I cannot but acknowledge 
that I do not possess the resources to give a faultless display of their 
implications in the wide variety of fields in which they are relevant. I 
can but make the contribution of a single man and then hope that 
others, sensitive to the same problems, will find that my efforts shorten 
their own labour and that my conclusions provide a base for further 
developments. 





PART ONE 


INSIGHT AS ACTIVITY 








CHAPTER I 


ELEMENTS 


'n the midst of that vast and profound stirring of human minds, 

which we name the Renaissance, Descartes was convinced that too 
many people felt it beneath them to direct their efforts to apparently 
trifling problems. Again and again, in his Regulae ad directionem ingenii, 
he reverts to this theme. Intellectual mastery of mathematics, of 
the departments of science, of philosophy, is the fruit of a slow and 
steady accumulation of little insights. Great problems are solved by 
being broken down into little problems. The strokes of genius are 
but the outcome of a continuous habit of inquiry that grasps clearly 
and distinctly all that is involved in the simple things that anyone can 
understand. 

T thought it well to begin by recalling this conviction of a famous 
mathematician and philosopher, for our first task will be to attain 
familiarity with what is meant by insight, and the only way to achieve 
this end is, it seems, to attend very closely to a series of instances all of 
which are rather remarkable for their banality, 


I, A DRAMATIC INSTANCE 


Our first illustrative instance of insight will be the story of Archi- 
medes rushing naked from the baths of Syracuse with the cryptic cry, 
‘Eureka!’ King Hiero, it seems, had had a votive crown fashioned by a 
smith of rare skill and doubtful honesty. He wished to know whether 
or not baser metals had been added to the gold. Archimedes was set the 
problem and in the bath had hit upon the solution. Weigh the crown in 
water! Implicit in this directive were the principles of displacement and 
of specific gravity. 

With those principles of hydrostatics we are not directly concerned. 
For our objective is an insight into insight, Archimedes had his insight 
by thinking about the crown; we shall have ours by thinking about 
Archimedes. What we have to grasp is that insight 


(1) comes as a release to the tension of inquiry, 
(2) comes suddenly and unexpectedly, 
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(3) is a function not of outer circumstances but inner conditions, 

(4) pivots between the concrete and the abstract, and 

(5) passes into the habitual texture of one’s mind.* 

First, then, insight comes as a release to the tension of inquiry. This 
feature is dramatized in the story by Archimedes’ peculiarly unin- 
hibited exultation. But the point I would make does not lie in this out- 
burst of delight but in the antecedent desire and effort that it betrays. 
For if the typical scientist's satisfaction in success is more sedate, his 
earnestness in inquiry can still exceed that of Archimedes. Deep within 
us all, emergent when the noise of other appetites is stilled, there is a 
drive to know, to understand, to see why, to discover the reason, to find 
the cause, to explain. Just what is wanted, has many names. In what pre- 
cisely it consists, is a matter of dispute. But the fact of inquiry is beyond 
all doubt. It can absorb a man. It can keep him for hours, day after day, 
year after year, in the narrow prison of his study or his laboratory. It 
can send him on dangerous voyages of exploration. It can withdraw 
him from other interests, other pursuits, other pleasures, other achieve- 
ments. It can fill his waking thoughts, hide from him the world of 
ordinary affairs, invade the very fabric of his dreams. It can demand 
endless sacrifices that are made without regret though there is only the 
hope, never a certain promise, of success. What better symbol could 
one find for this obscure, exigent, imperious-drive, than a man, naked, 
running, excitedly crying, ‘I’ve got it’? 

Secondly, insight comes suddenly and unexpectedly. It did not occur 
when Archimedes was in the mood and posture that a sculptor would 
select to portray ‘The Thinker’, It came in a flash, on a trivial occasion, 
in a moment of relaxation. Once more there is dramatized a universal 
aspect of insight. For it is reached, in the last analysis, not by learning 
rules, not by following precepts, not by studying any methodology. 
Discovery is a new beginning. It is the origin of new rules that supple- 
ment or even supplant the old. Genius is creative. It is genius precisely 
because it disregards established routines, because it originates the 
novelties that will be the routines of the future. Were there rules for 
discovery, then discoveries would be mere conclusions. Were there pre- 
cepts for genius, then men of genius would be hacks. Indeed, what is 
true of discovery, also holds for the transmission of discoveries by 








* A profusion of instances of insight is offered by E. D. Hutchinson in three articles 
originally published in Psychiatry and reprinted in A Study of Interpersonal Relations [edited 
by P. Mullahy, New York 1949}. 
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teaching. For a teacher cannot undertake to make a pupil understand. 
All he can do is present the sensible clements in the issue in a suggestive 
order and with a proper distribution of emphasis. It is up to the pupils 
themselves to reach understanding, and they do so in varying measures 
Of ease and rapidity. Some get the point before the teacher can finish 
his exposition. Others just manage to keep pace with him. Others see 
the light only when they go over the matter by themselves. Some 
finally never catch on at all; for a while they follow the classes but, 
sooner or later, they drop by the way. 

Thirdly, insight is a function, not of outer circumstances, but of 
inner conditions. Many frequented the baths of Syracuse without com- 
ing to grasp the principles of hydrostatics. But who bathed there with- 
out feeling the water, or without finding it hot or cold or tepid? There 
js, then, a strange difference between insight and sensation. Unless one 
is deaf, one cannot avoid hearing. Unless one is blind, one has only to 
open one’s eyes to see. The occurrence and the content of sensation 
stand in some immediate correlation with outer circumstance, But with 
insight, internal conditions are paramount. Thus, insight depends upon 
native endowment and so, with fair accuracy, one can say that insight 
is the act that occurs frequently in the intelligent and rarely in the 
stupid, Again, insight depends upon a habitual orientation, upon a per- 
petual alertness ever asking the little question, ‘Why?’ Finally, insight 
depends on the accurate presentation of definite problems. Had Hiero 
not put his problem to Archimedes, had Archimedes not thought 
earnestly, perhaps desperately, upon it, the baths of Syracuse would 
have been no more famous than any others. 

Fourthly, insight pivots between the concrete and the abstract, 
Archimedes’ problem was concrete. He had to settle whether a par- 
ticular crown was made of pure gold. Archimedes’ solution was con- 
crete. It was to weigh the crown in water. Yet if we ask what was the 
point to that procedure, we have to have recourse to the abstract 
formulations of the principles of displacement and of specific gravity. 
Without that point, weighing the crown in water would be mere 
eccentricity. Once the point is grasped, King Hiero and his golden 
crown become minor historical details of no scientific importance. 
Again the story dramatizes a universal aspect of insight. For if in- 
sights arise from concrete problems, if they reveal their value in con- 
Crete applications, none the less they possess a significance greater than 
their origins and a relevance wider than their original applications. 
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Because insights arise with reference to the concrete, mathematicians 
need pen and paper, teachers need black-boards, pupils have to per- 

form experiments for themselves, doctors have to see their patients, 

trouble-shooters have to travel to the spot, people with a mechanical 

bent take things apart to see how they work. But because the 
significance and relevance of insight goes beyond any concrete 
problem or application, men formulate abstract sciences with their 
numbers and symbols, their technical terms and formulae, their de- 
finitions, postulates, and deductions. Thus, by its very nature, insight 
is the mediator, the hinge, the pivot. It is insight into the concrete 
world of sense and imagination. Yet what is known by insight, what 
insight adds to sensible and imagined presentations, finds its adequate 
expression only in the abstract and recondite formulations of the 
sciences. 

Fifthly, insight passes into the habitual texture of one’s mind. Before 
Archimedes could solve his problem, he needed an instant of inspira- 
tion. But he needed no further inspiration when he went to offer the 
king his solution. Once one has understood, one has crossed a divide. 
What a moment ago was an insoluble problem, now becomes incred- 
ibly simple and obvious. Moreover, it tends to remain simple and 
obvious. However laborious the first occurrence of an insight may be, 
subsequent repetitions occur almost at will. This, too, is a universal 
characteristic of insight and, indeed, it constitutes the possibility of 
learning. For we can learn inasmuch as we can add insight to insight, 
inasmuch as the new does not extrude the old but complements and 
combines with it. Inversely, inasmuch as the subject to be learnt in- 
volves the acquisition of a whole series of insights, the process of learn- 
ing is marked by an initial period of darkness in which one gropes 
about insecurely, in which one cannot see where one is going, in which 
one cannot grasp what all the fuss is about; and only gradually, as one 
begins to catch on, does the initial darkness yield to a subsequent period 
of increasing light, confidence, interest, absorption. Then, the infin- 
itesimal calculus or theoretical physics or the issues of philosophy cease 
to be the mysterious and foggy realms they had seemed. Imperceptibly 
we shift from the helpless infancy of the beginner to the modest self- 
confidence of the advanced student. Eventually we become capable of 
taking over the teacher’s role and complaining of the remarkable obtuse- 
ness of pupils that fail to see what, of course, is perfectly simple and 
obvious to those that understand. 
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2. DEFINITION 


‘As every schoolboy knows, a circle is a locus of co-planar points 
equidistant from a centre. What every schoolboy does not know is the 
difference between repeating that definition, as a parrot might, and 
uttering it intelligently. So, with a sidelong bow to Descartes’ insistence 
on the importance of understanding very simple things, let us inquire 
into the genesis of the definition of the circle. 


2.1 The Clue 

Imagine a cart-wheel with its bulky hub, its stout spokes, its solid rim. 

‘Ask a question. Why is it round? 

Limit the question. What is wanted is the immanent reason or ground 
of the roundness of the wheel. Hence a correct answer will not intro- 
duce new data such as carts, carting, transportation, wheelwrights, or 
their tools. It will refer simply to the wheel. 

Consider a suggestion. The wheel is round because its spokes are 
equal. Clearly, that will not do. The spokes could be equal yet sunk 
unequally into the hub and rim. Again, the rim could be flat between 
successive spokes. 

Still, we have a clue. Let the hub decrease to a point; let the rim and 
spokes thin out into lines; then, if there were an infinity of spokes and 
all were exactly equal, the rim would have to be perfectly round; in- 
versely, were any of the spokes unequal, the rim could not avoid bumps 
or dents. Hence, we can say that the wheel necessarily is round, inas- 
much as the distance from the centre of the hub to the outside of the 
tim is always the same. 

A number of observations are now in order. The foregoing brings 
us close enough to the definition of the circle. But our purpose is to 
attain insight, not into the circle, but into the act illustrated by insight 
into the circle. 

__ The first observation, then, is that points and lines cannot be imag- 
ined. One can imagine an extremely small dot. But no matter how 
small a dot may be, still it has magnitude. To reach a point, all magni- 
tude must vanish, and with all magnitude there vanishes the dot as well. 
One can imagine an extremely fine thread. But no matter how fine a 
thread may be, still it has breadth and depth as well as length. Remove 


A the image all breadth and depth, and there vanishes all length as 
S g 
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2.2 Concepts 


The second observation is that points and lines are concepts. 

Just as imagination is the playground of our desires and our fears, so 
conception is the playground of our intelligence. Just as imagination 
can create objects never seen or heard or felt, so too conception can 
create objects that cannot even be imagined. How? By supposing. The 
imagined dot has magnitude as well as position, but the geometer says, 
Let us suppose it has only position. The imagined line has breadth as 
well as length, but the geometer says, Let us suppose it has only length 

Still, there is method in this madness. Our images and especially our 
dreams seem very random affairs, yet psychologists offer to explain 
them. Similarly, the suppositions underlying concepts may appear very 
fanciful, yet they too can be explained. Why did we require the hub to 
decrease to a point and the spokes and rim to mere lines? Because we 
had a clue—the equality of the spokes—and we were pushing it for all 
it was worth, As long as the hub had any magnitude, the spokes could be 
sunk into it unequally. As long as the spokes had any thickness, the 
wheel could be flat at their ends. So we supposed a point without mag- 
nitude, and lines without thickness to obtain a curve that would be 
perfectly, necessarily round. 

Note, then, two properties of concepts. In the first place, they are 
constituted by the mere activity of supposing, thinking, considering, 
formulating, defining. They may or may not be more than that. But if 
they are more, then they are not merely concepts. And if they are no 
more than supposed or considered or thought about, still that is enough 
to constitute them as concepts. In the second place, concepts do not 
occur at random; they emerge in thinking, supposing, considering, 
defining, formulating; and that many-named activity occurs, notat 
random, but in conjunction with an act of insight. 

2.3 The Image 

The third observation is that the image is necessary for the insight. 

Points and lines cannot be imagined. But neither can necessity or 
impossibility be imagined. Yet in approaching the definition of the 
circle, there occurred some apprehension of necessity and of impossi- 
bility. As we remarked, if all the radii are equal, the curve must be per- 
fectly round; and if any radii are unequal, the curve cannot avoid 
bumps or dents. 

Further, the necessity in question was not necessity in general but a 
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necessity of roundness resulting from these equal radii. Similarly, the 
Empossibility in question was not impossibility in the abstract but an 
impossibility of roundness resulting from these unequal radi. Eliminate 
the image of the centre, the radii, the curve, and by the same stroke 
there vanishes all grasp of necessary or of impossible roundness. 

But it is that grasp that constitutes the insight. It is the occurrence of 
that grasp that makes the difference between repeating the definition 
of a circle, as a parrot might, and uttering it intelligently, uttering it 
Sith the ability to make up a new definition for oneself. 

It follows that the image is necessary for the insight. Inversely, it 
follows that the insight is the act of catching on to a connection be- 
tween imagined equal radii and, on the other hand, a curve that is 
bound to look perfectly round. 


2.4 The Question 

The fourth observation adverts to the question. 

There is the question as expressed in words. Why is the wheel round? 

Behind the words there may be conceptual acts of meaning, such 
as ‘wheel’, ‘round’, etc. 

Behind these concepts there may be insights in which one grasps how 
to use such words as ‘wheel’, ‘round’, etc. 

But what we are trying to get at is something different. Where does 
the ‘Why?’ come from? What does it reveal or represent? Already we 
had occasion to speak of the psychological tension that had its release in 
the joy of discovery. It is that tension, that drive, that desire to under- 
stand, that constitutes the primordial ‘Why?’ Name it what you please, 
alertness of mind, intellectual curiosity, the spirit of inquiry, active 
intelligence, the drive to know. Under any name, it remains the same 
and is, I trust, very familiar to you. 

This primordial drive, then, is the pure question. It is prior to any 
insights, any concepts, any words, for insights, concepts, words, have 
to do with answers; and before we look for answers, we want them; 
such wanting is the pure question. 

On the other hand, though the pure question is prior to insights, 
concepts, and words, it presupposes experiences and images. Just as in- 
sight is into the concretely given or imagined, so the pure question is 
about the concretely given or imagined. It is the wonder which Aris- 
totle claimed to be the beginning of all science and philosophy. But 
no one just wonders. We wonder about something. 
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2.5 Genesis 

A fifth observation distinguishes moments in the genesis of a defini- 
tion. 

When an animal has nothing to do, it goes to sleep. When a man has 
nothing to do, he may ask questions. The first moment is an awakening 
to one’s intelligence. It is release from the dominance of biological 
drive and from the routines of everyday living. It is the effective emer- 
gence of wonder, of the desire to understand. 

The second moment is the hint, the suggestion, the clue. Insight has 
begun. We have got hold of something. There is a chance that we are 
on the right track. Let’s see. 

The third moment is the process. Imagination has been released from 
other cares. It is free to co-operate with intellectual effort, and its co- 
operation consists in endeavouring to run parallel to intelligent sup- 
positions while, at the same time, restraining supposition within some 
limits of approximation to the imaginable field. 

The fourth moment is achievement, By their co-operation, by suc- 
cessive adjustments, question and insight, image and concept, present a 
solid front. The answer is a patterned set of concepts. The image strains 
to approximate to the concepts. The concepts, by added conceptual 
determinations, ‘can express their differences from the merely approxi- 
mate image. The pivot between images and concepts is the insight. 
And setting the standard which insight, images, and concepts must meet 
is the question, the desire to know, that could have kept the process in 
motion by further queries, had its requirements not been satisfied. 


2.6 Nominal and Explanatory Definition 

A sixth observation distinguishes different kinds of definition. As 
Euclid defined a straight line as a line lying evenly between its ex- 
tremes, so he might have defined a circle as a perfectly round plane 
curve. As the former definition, so also the latter would serve to deter- 
mine unequivocally the proper use of the names, straight line, circle. 
But, in fact, Euclid’s definition of the circle does more than reveal the 
Proper use of the name, circle, It includes the affirmation that in any 
circle all radii are exactly equal; and were that affirmation not included 
in the definition, then it would have had to be added as a postulate, 

To view the same matter from another angle, Euclid did postulate 
that all right angles are equal. Let us name the sum of two adjacent 
tight angles a straight angle. Then, if all right angles are equal, neces- 
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sarily all straight angles will be equal. Inversely, ifall straight angles are 
all right angles must be equal. Now if straight lines are really 
straight, if they never bend in any direction, must not all straight angles 
be equal? Could not the postulate of the equality of straight angles be 
included in the definition of the straight line, as the postulate of the 
quality of radii is included in the definition of the circle? 

‘At any rate, there is a difference between nominal and explanatory 
definitions. Nominal definitions merely tell us about the correct usage 
of names. Explanatory definitions also include something further that, 
were it not included in the definition, would have to be added as a 
postulate. É $ a 

What constitutes the difference? It is not that explanatory definitions 
suppose an insight while nominal definitions do not. For a language is 
an enormously complicated tool with an almost endless variety of parts 
that admit a far greater number of significant combinations. If insight 
is needed to sce how other tools are to be used properly and effectively, 
insight is similarly needed to use a language properly and effectively. 

Still, this yields, I think, the answer to our question. Both nominal 
and explanatory definitions suppose insights, But a nominal definition 
supposes no more than an insight into the proper use of language. An 
explanatory definition, on the other hand, supposes a further insight 
into the objects to which language refers. The name, circle, is defined 
as a perfectly round plane curve, as the name, straight line, is defined as 
a line lying evenly between its extremes. But when one goes on to 
affirm that all radii in a circle are equal or that all right angles are equal, 
one no longer is talking merely of names. One is making assertions 
about the objects which names denote. 


equal, 





2.7 Primitive Terms 


A seventh observation adds a note on the old puzzle of primitive 
terms. 

Every definition presupposes other terms. If these can be defined, 
their definitions will presuppose still other terms, But one cannot regress 
to infinity. Hence, either definition is based on undefined terms or else 
terms are defined in a circle so that each virtually defines itself. 

Fortunately, we are under no necessity of accepting the argument’s 
Supposition. Definitions do not occur in a private vacuum of their own. 
They emerge in solidarity with experiences, images, questions, and in- 
Sights. It is true enough that every definition involves several terms, but 
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it is also true that no insight can be expressed by a single term, and it is 
not true that every insight presupposes previous insights. 

Let us say, then, that for every basic insight there is a circle of terms 
and relations, such that the terms fix the relations, the relations fix the 
terms, and the insight fixes both. If one grasps the necessary and suffi- 
cient conditions for the perfect roundness of this imagined plane curve, 
then one grasps not only the circle but also the point, the line, the cir~ 
cumference, the radii, the plane, and equality. All the concepts tumble 
out together, because all are needed to express adequately a single insight. 
All are coherent, for coherence basically means that all hang together 
from a single insight. 

Again, there can be a set of basic insights. Such is the set underlying 
Euclidean geometry. Because the set of insights is coherent, they 
generate a set of coherent definitions. Because different objects of de- 
finition are composed of similar elements, such terms as point, line, 
surface, angle, keep recurring in distinct definitions, Thus, Euclid be- 
gins his exposition from a set of images, a set of insights, and a set of 
definitions; some of his definitions are merely nominal; some are ex- 
planatory; some are derived partly from nominally and partly from 
explanatorily defined terms. 





2.8 Implicit Definition 

A final observation introduces the notion of implicit definition. 

D. Hilbert has worked out Foundations of Geometry that satisfy con- 
temporary logicians. One of his important devices is known as implicit 
definition. Thus, the meaning of both point and straight line is fixed by 
the relation that two and only two points determine a straight line. 

In terms of the foregoing analysis, one may say that implicit defini- 
tion consists in explanatory definition without nominal definition. It 
consists in explanatory definition, for the relation that two points deter- 
mine a straight line is a postulational clement such as the equality of all 
radii in a circle. It omits nominal definition, for one cannot restrict 
Hilbert’s point to the Euclidean meaning of position without magni- 
tude. An ordered pair of numbers satisfies Hilbert’s implicit definition 
of a point, for two such pairs determine a straight line. Similarly, a first 
degree equation satisfies Hilbert’s implicit definition of a straight line, 
for such an equation is determined by two ordered pairs of numbers. 

The significance of implicit definition is its complete generality. The 
omission of nominal definitions is the omission of a restriction to the 
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‘objects which, in the first instance, one happens to be thinking about. 
The exclusive use of explanatory or postulational elements concen- 

"grates attention upon the set of relationships in which the whole 
scientific significance is contained. 


3. HIGHER VIEWPOINTS 


‘The next significant step to be taken in working out the nature of in- 
sight is to analyse development. Single insights occur either in isolation 
or in related fields. In the latter case, they combine, cluster, coalesce, 
into the mastery of a subject; they ground sets of definitions, postulates, 
deductions; they admit applications to enormous ranges of instances. 
But the matter does not end there. Still further insights arise. The short- 
comings of the previous position become recognized. New definitions 
and postulates are devised. A new and larger field of deductions is set 
up. Broader and more accurate applications become possible. Such a 
complex shift in the whole structure of insights, definitions, postulates, 
deductions, and applications, may be referred to very briefly as the 
emergence of a higher viewpoint, Our question is, Just what happens? 

Taking our clue from Descartes’ insistence on understanding simple 
things, we select as our pilot instance the transition from arithmetic to 
elementary algebra. Moreover, to guard against possible misinterpre- 
tations, let us say that by arithmetic is meant a subject studied in ele- 
mentary school. 


3.1 Positive Integers 

A first step is to offer some definition of the positive integers, 
yah 3, 4.... 

Let us suppose an indefinite multitude of instances of ‘one’. They may 
be anything anyone pleases, from sheep to instances of the act of count- 
ing or ordering. 

Further, let us suppose as too familiar to be defined, the notions of 
‘one’, ‘plus’, and ‘equals’. 

Then, there is an infinite series of definitions for the infinite series of 
Positive integers, and it may be indicated symbolically by the follow- 
ing: 


I + I = 2 
2+ 2 = 3 
3 ob x 4 
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This symbolic indication may be interpreted in any of a variety of 
manners. It means one plus one equals two, or two is one more than 
one, or the second is the next after the first, or even the relations be- 
tween classes of groups each with one, or two, or three, etc., members. 
As the acute reader will see, the one important clement in the above 
series of definitions, is the etc., etc., etc.... Without it, the positive 
integers cannot be defined; for they are an indefinitely great multitude; 
and it is only in so far as some such gesture as etc., etc., etc., is really 
significant, that an infinite series of definitions can occur. What, then, 
does the etc., etc., mean? It means that an insight should have occurred. 
If one has had the relevant insight, if one has caught on, if one sees how 
the defining can go on indefinitely, no more need be said. If one has not 
caught on, then the poor teacher has to labour in his apostolate of the 
obvious. For in defining the positive integers there is no alternative to 
insight. 

Incidentally, it may not be amiss to recall what already has been re- 
marked, namely, that a single insight is expressed in many concepts. 
In the present instance, a single insight grounds an infinity of concepts. 





3.2 Addition Tables 


A second step will consist in making somewhat more precise the 
familiar notion of equality. Let us say that when equals are added to 
equals, the results are equal; that one is equal to one;,and that, therefore, 
an infinite series of addition tables can be constructed. 

The table for adding 2 is constructed by adding one to each side of 
the equations that define the positive integers. Thus, 


From the table 24153 
Adding 1 2+1+1=3+I 
Hence, from the table 2+2=4. 


In like manner the whole table for adding 2 can be constructed. From 
this table, once it-is constructed, there can be constructed a table for 
adding 3. From that table it will be possible to construct a table for add- 
ing 4. Etc., etc., etc, which again means that an insight should have 
occurred. 

Thus, from the definitions of the positive integers and the postulate 
about adding equals to equals, there follows an indefinitely great deduc- 
tive expansion. 


w 
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3-3 The Homogeneous Expansion 

A third step will be to venture into a homogeneous expansion. The 
familiar notion of addition is to be complemented by such further 
notions as multiplication, powers, subtraction, division and roots. This 
development, however, is to be homogeneous and by that is meant that 
no change is to be involved in the notions already employed. 

Thus, multiplication is to mean adding a number to itself so many 
times, so that five by three will mean the addition of three fives, 
Similarly, powers are to mean that a number is multiplied by itself so 
many times, so that five to the third will mean five multiplied by five 
with the result multiplied again by five. On the other hand, subtrac- 
tion, division, and roots will mean the inverse operations that bring one 
back to the starting-point. P 

By a few insights, that need not be indicated, it will be seen that 
tables for multiplication and for powers can be constructed from the 
addition tables. Similarly, tables for subtraction, division, and roots 
can be constructed from the tables for addition, multiplication and 
powers. 

The homogeneous expansion constitutes a vast extension of the 
initial deductive expansion. It consists in introducing new operations. 
Tts characteristic is that the new operations involve no modification of 


the old. 


3-4 The Need of a Higher Viewpoint 

A fourth step will be the discovery of the need of a higher viewpoint, 
This arises when the inverse operations are allowed full generality, 
when they are not restricted to bringing one back to one’s starting- 
point. Then, subtraction reveals the possibility of negative numbers, 
division reveals the possibility of fractions, roots reveal the possibility of 
surds. Further, there arise questions about the meaning of operations. 
What is multiplication when one multiplies negative numbers or frac- 
tions or surds? What is subtraction when one subtracts a negative 
number? etc., etc., etc. Indeed, even the meaning of ‘one’ and of 
equals’ becomes confused, for there are recurring decimals and it can 
be shown that point nine recurring is equal to one.* 





* Let 
then 
hence 
andso 
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3.5 Formulation of the Higher Viewpoint 
A fifth step will be to formulate a higher viewpoint. Distinguish 


(1) rules, 
(2) operations, and 
(3) numbers. 


Let numbers be defined implicitly by operations, so that the result of 
any operation will be a number and any number can be the result of an 
operation. 

Let operations be defined implicitly by rules, so that what is done in 
accord with rules is an operation. 

The trick will be to obtain the rules that fix the operations which fix 
the numbers. 

The emergence of the higher viewpoint is the performance of this 
trick. It consists in an insight that 


(1) arises upon the operations performed according to the old rules, 


and 
(2) is expressed in the formulation of the new rules. 


Let me explain. From the image of a cart-wheel we proceeded by 
insight to the definition of the circle, But, while the cart-wheel was 
imagined, the circle consists of a point and a line, neither of which can 
be imagined. Between the cart-wheel and the circle there is an approxi- 
mation but only an approximation. Now, the transition from arith- 
metic to elementary algebra is the same sort of thing. For an image of 
the cart-wheel one substitutes the image of what may be named ‘doing 
arithmetic’; it is a large, dynamic, virtual image that includes writing 
down, adding, multiplying, subtracting and dividing numbers in 
accord with the precepts of the homogeneous expansion. Not all of this 
image will be present at once, but any part of it can be present and, 
when one is on the alert, any part that happens to be relevant will pop 
into view. In this large and virtual image, then, there is to be grasped a 
new set of rules governing operations. The new rules will not be 
exactly the same as the old rules. They will be more symmetrical. They 
will be more exact. They will be more general. In brief, they will differ 
from the old much as the highly exact and symmetrical circle differs 
from the cart-wheel. 

‘What are the new rules? At school the rules for fractions were 
generalized; rules for signs were introduced; rules for equations and for 
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re worked out. Their effect was to redefine the notions of 
Mudition, multiplication, powers, subtraction, division and roots; and 
the effect of the redefinitions of the operations was that numbers were 
generated, not merely by addition, but by any ofthe operations. 


indices we! 


36 Successive Higher Viewpoints 

‘The reader familiar with group theory will be aware that the defini- 
tion of operations by rules and of numbers or, more generally, symbols 
by operations is a procedure that penetrates deeply into the nature of 
mathematics. But there is a further aspect to the matter, and it has to do 
with the gradual development by which one advances through inter- 
mediate stages from elementary to higher mathematics. The logical 
analyst can leap from the positive integers to group theory, but one 
cannot learn mathematics in that simple fashion, On the contrary, one 
has to perform, over and over, the same type of transition as occurs in 
advancing from arithmetic to elementary algebra. 

At each stage of the process there exists a set of rules that govern 
operations which result in numbers. To each stage there corresponds a 
symbolic image of doing arithmetic, doing algebra, doing calculus, In 
each successive image there is the potentiality of grasping by insight a 
Bigher set of rules that will govern the operations and by them elicit 
the numbers or symbols of the next stage. Only in so far as a man 
makes his slow progress up that escalator does he become a technically 
competent mathematician. Without it, he may acquire a rough idea of 
what mathematics is about; but he will never be a master, perfectly 
aware of the precise meaning and the exact implications of every 
symbol and operation. 














3:7 The Significance of Symbolism 


The analysis also reveals the importance of an apt symbolism. 

_ There is no doubt that, though symbols are signs chosen by conven- 
tion, still some choices are highly fruitful while others are not. It is easy 
enough to take the square root of 1764. It is another matter to take the 
Square root of MDCCLXIV. The development of the calculus is easily 
designated in using Leibniz’s symbol, dy/dx, for the differential co- 
efficient; Newton's symbol, on the other hand, can be used only ina few 
cases and, what is worse, it docs not suggest the theorems that can be 


established, 


Why is this so? It is because mathematical operations are not merely 
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the logical expansion of conceptual premises. Image and question, in- 
sight and concepts, all combine. The function of the symbolism is to 
supply the relevant image, and the symbolism is apt inasmuch as its 
immanent patterns as well as the dynamic patterns of its manipulation 
run parallel to the rules and operations that have been grasped by in- 
sight and formulated in concepts. 

The benefits of this parallelism are manifold. In the first place, the 
symbolism itself takes over a notable part of the solution of problems, 
for the symbols, complemented by habits that have become automatic, 
dictate what has to be done. Thus, a mathematician will work at a 
problem up to a point and then announce that the rest is mere routine. 
In the second place, the symbolism constitutes a heuristic technique; 
the mathematician is not content to seek his unknowns; he names them; 
he assigns them symbols; he writes down in equations all their pro- 
petties; he knows how many equations he will need; and when he has 
reached that number, he can say that the rest of the solution is auto- 
matic, In the third place, the symbolism offers clues, hints, suggestions 
Just as the definition of the circle was approached from the clue of the 
equality of the spokes, so generally insights do not come to us in their 
full stature; we begin from little hints, from suspicions, from possi- 
bilities; we try them out; if they lead nowhere, we drop them; if they 
promise success, we push them for all they are worth. But this can be 
done only if we chance upon the hints, the clues, the possibilities; and 
the effect of the apt symbolism is to reduce, if not entirely eliminate, 
this element of chance. Here, of course, the classical example is analytic 
geometry. To solve a problem by Euclidean methods, one has to 
stumble upon the correct construction. To solve a problem analytic- 
ally, one has only to manipulate the symbols. 

in the fourth place, there is the highly significant notion of invariance. 
Anapt symbolism will endow the pattern ofa mathematical expression 
with the totality ofits meaning. Whether or not one uses the Latin, Greek 
or Hebrew alphabet, is a matter of no importance. The mathematical 
meaning of an expression resides in the distinction between constants 
and variables and in the signs or collocations that dictate operations of 
combining, multiplying, summing, differentiating, integrating, and 
so forth. It follows that, as long as the symbolic pattern of a mathe- 
matical expression is unchanged, its mathematical meaning is un- 
changed. Further, it follows that if a symbolic pattern is unchanged 
by any substitutions of a determinate group, then the mathematical 
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meaning of the pattern is independent of the meaning of the substi- 
tutions. 

In the fifth place, as has already been mentioned, the symbolism 
appropriate to any stage of mathematical development. provides the 
image in which may be grasped by insight the rules for the next stage. 

4. INVERSE INSIGHT 


Besides direct insights, their clustering, and higher viewpoints, there 
exists the small but significant class of inverse insights. As direct, so also 
inverse insights presuppose a positive object that is presented by sense 
or represented by imagination. But while direct insight meets the spon- 
tancous effort of intelligence to understand, inverse insight responds to 
amore subtle and critical attitude that distinguishes different degrees or 
levels or kinds of intelligibility. While direct insight grasps the point, or 
sees the solution, or comes to know the reason, inverse insight appre- 
hends that in some fashion the point is that there is no point, or that the 
solution is to deny a solution, or that the reason is that the rationality 
of the real admits distinctions and qualifications, Finally, while the con- 
ceptual formulation of direct insight affirms a positive intelligibility 
though it may deny expected empirical clements, the conceptual 
formulation of an inverse insight affirms empirical elements only to 
deny an expected intelligibility. 

Since the last phrase is crucial, let us attempt to elaborate it. By intel- 
ligibility is meant the content of a direct insight. It is the component 
that is absent from our knowledge when we do not understand and 
added to our knowledge inasmuch as we are understanding in the 
simple and straightforward manner described in the earlier sections of 
this chapter. Now such an intelligibility may be already reached or it 
may be merely expected. To deny intelligibility already reached is not 
the result of inverse insight; it is merely the correction of a previous 
direct insight, the acknowledgement of its shortcomings, the recogni- 
tion that it leaves problems unsolved. But to deny an expected intel- 
ligibility is to run counter to the spontaneous anticipations of human 
intelligence; it is to find fault not with answers but with questions. In a 

lonstrative science it is to prove that a question of a given type can- 
not be answered. In an empirical science it is to put forward a successful 
thesis or theory that assumes that certain questions mistakenly are 
Supposed to require an answer. Finally, the occurrence of an inverse in- 
sight is not established by the mere presence of negative concepts: thus, 
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‘not-red’, ‘position without magnitude’, ‘non-occurrence’ exclude re- 
spectively ‘red’, ‘magnitude’, ‘occurrence’; but the latter terms refer 
to empirical components in our knowledge and not to the possibilities 
and necessities, the unifications and relations, that constitute the intel- 
ligibility known in direct insight. 

While the general notion of inverse insight is fairly simple and 
obvious, I have been at some pains in presenting its characteristics be- 
cause it is not too easy to set forth illustrations to the satisfaction of dif- 
ferent groups of readers. Moreover, communication and discussion 
take place through concepts, but all insight lies behind the conceptual 
scene. Hence, while there is always the danger that a reader will attend 
to the concepts rather than the underlying insight, this danger is aug- 
mented considerably when the point to be grasped by insight is merely 
that there is no point. To make matters worse, inverse insights occur 
only in the context of far larger developments of human thought. A 
statement of their content has to call upon the later systems that posi- 
tively exploited their negative contribution. The very success of such 
later systems tends to engender a routine that eliminates the more 
spontaneous anticipations of intelligence and then, to establish a key 
feature of an inverse insight, it may be necessary to appeal to the often 
ambiguous witness of history. In the midst of such complexity it very 
easily can happen that a reader's spontaneous expectation of an intel- 
ligibility to be reached should outweigh mere verbal admonitions to the 
contrary and, when that occurs, illustrations of inverse insight can be- 
come very obscure indeed. Accordingly, while there is nothing dif- 
ficult about the examples to follow, I have thought it wise to indulge 
in a preliminary elucidation of the obvious. 

As a first example of inverse insight we shall take what the ancients 
named incommensurable magnitudes and the moderns call irrational 
numbers. In both cases there is a positive object indicated by the terms 
‘magnitude’, ‘number’. In both cases there is a negative element indi- 
cated by the epithets, ‘incommensurable’, ‘irrational’. Finally, in both 
cases the negation bears on the spontaneous anticipations of human in- 
telligence. ‘Incommensurable’ denies the possibility of applying to 
certain magnitudes some type of measurement and Aristotle viewed 
this denial as prima facie a matter of high surprise. Even more emphatic- 
ally ‘irrational’ denies a correspondence between certain numbers and 
human reason. 

To indicate the relevant insight, let us ask why a surd is a surd. 
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Essentially the question is parallel to the earlier question, Why is a cart- 
EA] round? But while the earlier answer revealed an intelligibility 
manent in the wheel, the present answer consists in showing that a 
Hed cannot posess the intelligibility one would expect it to have, 

Thus, the square root of two is some magnitude greater than unity 
and less than two. One would expect it to be some improper fraction, 
say m/n; where m and n are positive integers and, by the removal of all 
seaman factors, m may always be made prime to n. Moreover, were 
this expectation correct, then the diagonal and the side of a square 
would be respectively m times and n times some common unit of 

However, so far from being correct, the expectation leads to a 
contradiction. For if /2=m/n, then 2=mi/n*. But if m is prime to n, 
then m? is prime to n°; and in that case m*/n® cannot be equal to 2 or, 
indeed, to any greater integer. The argument is easily generalized and 
so it appears that a surd is a surd because it is not the rational fraction 
that intelligence anticipates it to be. 

‘A second example of inverse insight is the non-countable multitude. 
‘There is a positive object, ‘multitude’. There is a negative determina- 
tion, ‘non-countable’. Moreover, when ‘countable’ is taken so broadly 
that all integers, all rational numbers, even all real algebraic numbers* 
demonstrably are countable multitudes, when further it can be shown 
that to remove a countable multitude from a non-countable multitude 
leaves a non-countable multitude, one spontaneously anticipates that 
the numbers between zero and unity must be a countable multitude. 
In fact, it can be shown that the infinite decimals are a non-countable 
multitude, so that the algebraic fractions from zero to unity must be a 
negligible portion of the numbers in that interval.* 

For a third example we turn to empirical science and consider the 
Surprising part of Newton's first law of motion, namely, that a body 
continues in its existing state of uniform motion in a straight line unless 
that state is changed by external force. 

In this statement and its context it is not too difficult to discern the 
three characteristics of the formulation of an inverse insight. For there 
is the positive object: a body continues to move at a uniform rate in a 
straight line. There is a negation: the continuance of the constant 
velocity depends not on the action of external force but on the absence 





* Algebraic numbers are the roots of algebraic equations with integral coefficients. For a 
exposition of the topic and its paradoxes see A. Fraenkel, Abstract Set Theory, 
1953, pp. 43-75. For applications to the continuum, see pp. 212 ff. 
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‘not-red’, ‘position without magnitude’, ‘non-occurrence’ exclude re- 
spectively ‘red’, ‘magnitude’, ‘occurrence’; but the lattér terms refer 
to empirical components in our knowledge and not to the possibilities 
and necessities, the unifications and relations, that constitute the intel- 
ligibility known in direct insight. 

‘While the general notion of inverse insight is fairly simple and 
obvious, I have been at some pains in presenting its characteristics be- 
cause it is not too easy to set forth illustrations to the satisfaction of dif- 
ferent groups of readers. Moreover, communication and discussion 
take place through concepts, but all insight lies behind the conceptual 
scene. Hence, while there is always the danger that a reader will attend 
to the concepts rather than the underlying insight, this danger is aug- 
mented considerably when the point to be grasped by insight is merely 
that there is no point. To make matters worse, inverse insights occur 
only in the context of far larger developments of human thought. A 
statement of their content has to call upon the later systems that posi- 
tively exploited their negative contribution. The very success of such 
later systems tends to engender a routine that eliminates the more 
spontaneous anticipations of intelligence and then, to establish a key 
feature of an inverse insight, it may be necessary to appeal to the often 
ambiguous witness of history. In the midst of such complexity it very 
easily can happen that a reader's spontaneous expectation of an intel- 
ligibility to be reached should outweigh mere verbal admonitions to the 
contrary and, when that occurs, illustrations of inverse insight can be- 
come very obscure indeed. Accordingly, while there is nothing dif- 
ficult about the examples to follow, I have thought it wise to indulge 
in a preliminary elucidation of the obvious. 

As a first example of inverse insight we shall take what the ancients 
named incommensurable magnitudes and the moderns call irrational 
numbers. In both cases there is a positive object indicated by the terms 
‘magnitude’, ‘number’. In both cases there is a negative element indi- 
cated by the epithets, ‘incommensurable’, ‘irrational’. Finally, in both 
cases the negation bears on the spontaneous anticipations of human in- 
telligence. ‘Incommensurable’ denies the possibility of applying to 
certain magnitudes some type of measurement and Aristotle viewed 
this denial as prima facie a matter of high surprise. Even more emphatic- 
ally ‘irrational’ denies a correspondence between certain numbers and 
human reason. 

To indicate the relevant insight, let us ask why a surd is a surd. 
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Essentially the question is parallel to the earlier question, Why is a cart- 
Pecel round? But while the earlier answer revealed an intelligibility 
Wae rent in the wheel, the present answer consists in showing that a 
dil cannot poses the intelligibility one would expect it to have. 

‘Thus, the square root of two is some magnitude greater than unity 
and less than two. One would expect it to be some improper fraction, 
say mn, where m and n are positive integers and, by the removal of all 
‘common factors, m may always be made prime to n. Moreover, were 
this expectation correct, then the diagonal and the side of a square 
would be respectively m times and n times some common unit of 
length. However, so far from being correct, the expectation leads to a 
contradiction. For if /2=m/n, then 2=m*/n#. But if m is prime to m, 
then m? is prime to n*; and in that case m?/n? cannot be equal to 2 or, 
indeed, to any greater integer. The argument is easily generalized and 
so it appears that a surd is a surd because it is not the rational fraction 
that intelligence anticipates it to be. 

A second example of inverse insight is the non-countable multitude. 
There is a positive object, ‘multitude’. There is a negative determina- 
tion, ‘non-countable’. Moreover, when ‘countable’ is taken so broadly 
that all integers, all rational numbers, even all real algebraic numbers* 
demonstrably are countable multitudes, when further it can be shown 
that to remove a countable multitude from a non-countable multitude 
leaves a non-countable multitude, one spontaneously anticipates that 
the numbers between zero and unity must be a countable multitude. 
In fact, it can be shown that the infinite decimals are a non-countable 
multitude, so that the algebraic fractions from zero to unity must be a 
negligible portion of the numbers in that interval.* 

For a third example we turn to empirical science and consider the 
Surprising part of Newton's first law of motion, namely, that a body 
Continues in its existing state of uniform motion in a straight line unless 
that state is changed by external force. 

In this statement and its context it is not too difficult to discern the 
three characteristics of the formulation of an inverse insight. For there 
is the positive object: a body continues to move at a uniform rate in a 
Straight line. There is a negation: the continuance of the constant 
Velocity depends not on the action of external force but on the absence 


S Algebraic numbers are the roots of algebraic equations with integral coefficients, For a 
Generous exposition of the topic and its paradoxes see A. Fraenkel, Abstract Set Theory, 
1953, pp. 43-75. For applications to the continuum, sce pp. 212 ff 
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of such action; for only as long as there is no acceleration, does the 
velocity remain constant; and the moment the sum of the external 
forces differs from zero, there arises an acceleration. Finally, this nega- 
tion of external force runs counter to the spontaneous anticipations of 
human intelligence, for spontaneously one thinks of uniform motion 
not as of a state like rest but as of a change that requires an external 
cause. 

However, some readers may wish to refine on the issue. They will 
agree that the necessity of an external cause had been stressed by the 
Aristotelian theory of celestial movements, of projectiles, and of motion 
in a vacuum. But they will add that the Aristotelian view had been 
contradiĉted at least from the time of John Philoponus. On this con- 
trary view projectiles were kept in motion not by any external force 
but by some internal principle or power or property or quality or other 
immanent ground. Finally, they will ask whether it is quite certain that 
Newton did not appeal to some innate power of matter to account for 
the continuance of inertial states. 

Now, clearly, Newtonian exegesis is not our present business. All we 
have to say is that inverse insight is not illustrated when explanation by 
external force is replaced by explanation in terms of some immanent 
power or property. For in that case there is merely the correction ofan 
earlier direct insight by a later direct insight and, while the spontaneous 
anticipations of human intelligence are blocked in one direction, they 
are given an outlet in another. 

Still for purposes of illustration it may be permissible to block this 
second outlet without reopening the first. No doubt, when an external 
mover or force is denied, one may spontaneously think that there must 
be some innate quality that provides the real explanation. But while the 
assertion of an external mover or force can be tested experimentally, 
the assertion of some innate quality, of some vis materiae insita, can 
hardly be regarded as a scientific statement. If one affirms that, when 
acceleration is zero, then the sum of the relevant external forces is also 
zero, one’s affirmation admits the ordinary tests. But if one goes on to 
add that the innate qualities of matter render the action of external 
forces superfluous, one is very likely to be reminded that scientists do 
not appeal to occult causes. 

Now if this remonstrance is regarded as peremptory, we arrive at an 
example of inverse insight. There is the positive object of inquiry: 
bodies continue in their existing states of uniform motion. There is the 
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the continuance of uniform motion is not to be explained by 
to external forces. Finally, this negation is regarded as de- 
ence, for science refuses to extrapolate from known laws 
to ulterior explanations in terms of vague qualities, properties, powers, 
a ‘example of inverse insight may be derived from the basic 
of the Special Theory of Relativity. The postulate itself is that 
Fie mathematical expression of physical principles and laws is invariant 
under inertial transformations. To reach our illustration we have only 
to the concrete meaning of the postulate whenever it is invoked 
by a physicist engaged in understanding any set of physical data. 
For then the positive object of inquiry consists in the data inasmuch 
as they are considered 


(x) as referred to-initial axes of co-ordinates, say K, and 
(2) as referred to other axes, say K’, moving with a constant velocity 
relative to the axes, K. 


The negative element in the conception of the positive object is in- 
dicated by the word ‘invariant’. It means that the transformation from 
‘one set of axes to another does not lead to any modification in the form 
of the mathematical expression of the appropriate physical principles 
and laws. But when the form of the mathematical expression undergoes 
no change, there is no change in the intelligibility that is expressed 
mathematically. When there is no change in the intelligibility, there is 
no change in the act of understanding that grasps the intelligibility and 

it mathematically. Accordingly, the concrete meaning of the 
postulate is that, though there is a difference in the spatio-temporal 
standpoint from which the data are considered, still there is no differ- 
ence in the act of understanding the data, no difference in the general 
intelligibility. grasped in the data, and no difference in the form of the 
ical expression of the intelligibility. 

Finally, it is quite common for there to exist differences either in data 
Or in spatio-temporal standpoint without any corresponding difference 
in the act of understanding. But in most of such cases there is no 
Occasion for an inverse insight since, while the empirical difference is 
assigned no intelligible counterpart, still no one expects that really there 
must be an intelligible counterpart. Thus, there is a notable empirical 
difference between large and small circles, yet no one expects different 
definitions of large circles and of small circles or different theorems to 


























Se 








24 Elements 


establish the different properties of large and small circles. However, 
while similar instances are very numerous, the invariance-postulated by 
Special Relativity is not among them. For that invariance implies a 
drastic revision of ordinary notions of space and of time, and against 
any such revision the spontaneous anticipations of human intelligence 
vigorously rebel. 

Hence, to recapitulate the main point, when the basic postulate of 
Special Relativity is interpreted concretely in terms of 


(1) the data physicists consider, 

(2) the insights they enjoy, and 

(3) the form of the mathematical expression of the principles and 
laws reached by the insights, 
there arises the following explanatory syllogism: 

When there is no difference in a physicist’s insights, there should 
be no difference in the form of the mathematical expression of 
physical principles and laws. 

But when an inertial transformation occurs, there is no difference 
in a physicist’s insights. 

Therefore, when an inertial transformation occurs, there should 
be no difference in the form of the mathematical expression of 
physical principles and laws. 


The major premise postulates a correspondence between the insights of 
physicists and the form of the mathematical expression of physical 
principles and laws; in other words, it requires that the content of acts 
of understanding be reflected faithfully by the form of mathematical 
expressions. The minor premise contains our inverse insight: it denies 
a difference in insight that corresponds to the difference of an inertial 
transformation; in other words, it asserts for the whole of physics the 
defect of intelligibility in constant velocity that Newton asserted for 
mechanics by his first law of motion. The conclusion, finally, is true if 
the premises are true but, while the major premise may be regarded as a 
mere methodological rule, the minor premise is an assertion. of empir- 
ical science and can be established only through the method of hypo- 
thesis and verification. 

In conclusion, let us recall a point already mentioned. An inverse 
insight finds its expression only in some concomitant positive context. 
So the defect of intelligibility in constant velocity has been formulated 
in a whole series of different contexts. In the context of Eleatic philo- 
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Zeno’s paradoxes led toa denial of the fact of motion. In the con- 
SOPhY fais philosophy of being Aristotle pronounced motion real yet 
E jed it as an incomplete entity, an infra-categorical object. In the 
ext of mathematical mechanics Newton asserted a principle of 
context OF he context of Clerk-Maxwel’s equations for the electro- 
inertia. Mr ld, Lorentz worked out the conditions under which the 
fons would remain invariant under inertial transformations; Fitz- 
ld explained Lorentz’s success by supposing that bodies contracted 
along the direction of motion; Einstein found a no less general explana- 
tion in problems of: synchronization and raised the issue to the methodo- 
Jogical level of the transformation properties of the mathematical ex- 
ion of physical principles and laws; finally, Minkowski system- 
atized Einstein's position by introducing the four-dimensional mani- 
fold. No doubt, it would be a mistake to suppose that the same inverse 
insight was operative from Zeno to Special Relativity. But throughout 
there is a denial of intelligibility to local motion and, while the suc- 
cessive contexts differ notably in content and in value, at least they 
int in the same direction and they illustrate the dependence of inverse 
insight on concomitant direct insights. 


$. THE EMPIRICAL RESIDUE 


If inverse insights are relatively rare, they are far from being unim- 
portant. Not only do they climinate mistaken questions but also they 
seem regularly to be connected with ideas or principles or methods or 
techniques of quite exceptional significance, From the oddities of the 
mathematical continuum through the notions of correlation and limit 
there arises the brilliance of continuous functions and of the infinitesi- 
mal calculus. Similarly the lack of intelligibility in constant velocity is 
linked with scientific achievements of the first order: the principle of 
inertia made it possible to conceive dynamics not as a theory of 
motions but as an enormously more compact and more powerful 
theory of accelerations; and the invariance of physical principles and 
laws under inertial transformations not only is an extremely neat idea 
but also has kept revealing its fruitfulness for the past fifty years. 

To explore this significance, then, let us introduce the notion of an 
empirical residue that 


(1) consists in positive empirical data, 
(2) is to be denied any immanent intelligibility of its own, and 
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(3) is connected with some compensating higher intelligibility of 
notable importance. 

In clarification of the first characteristic one may note that, inasmuch as 
a vacuum is merely an absence of data, it cannot be part of the empirical 
residue. In clarification of the second it is to be remembered that a 
denial of immanent intelligibility is not a denial of experience or 
description. Not only are elements in the empirical residue given posi- 
tively but also they are pointed out, conceived, named, considered, dis- 
cussed, and affirmed or denied. But though they are no less given than 
colour or sound or heat, though they may be thought about no less 
accurately and talked about no less fluently, still they are not objects of 
any direct insight and so they cannot be explained by transverse waves 
or longitudinal waves or molecular motion or any other ‘theoretical 
construction that might be thought more apposite. Finally, in clarific- 
ation of the third characteristic it is to be noted that inverse insight and 
the empirical residue are not exact correlatives. For inverse insight was 
not characterized by a connection with ideas, principles, methods, or 
techniques of exceptional significance. Again, the empirical residue has 
not been characterized by the spontaneity of the questions for intelli- 
gence that are to be met by a denial of intelligibility. 

` This difference not only makes the empirical residue a broader cate- 
gory than inverse insight but also renders a discussion of it more dif 
ficult. For a great part of the difficulty in discovering the further posi- 
tive aspects of experience that are to be denied intelligibility is that no 
one supposes them to possess intelligibility. 

Thus, particular places and particular times pertain to the empirical 
residue. They are positive aspects of experience. Each differs from every 
other. But because no one ever asks why one place is not another or 
why one time is not another, people are apt to be puzzled when the 
question is put, to imagine that something different from such obvious 
foolishness must be meant, and to experience a variety of fictitious 
difficulties before arriving at the simple conclusion that 

(1) particular places and particular times differ as a matter of fact, 
ani 

(2) there is no immanent intelligibility to be grasped by direct in- 
sight into that fact. 


For example, one will begin by saying that obviously the position, A, 
differs from the position, B, because of the distance, AB, that separates 
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them. But take three equidistant positions, A, B, C. Why are the dis- 
tances, AB, BC, CA, different? One would be in a vicious circle if one 
doubled back and explained the difference of the distances by the dif- 
ference of the positions. One cannot say that the distances differ in 
Jength for they are equal in length. But one may say that the distances 
differ because the directions differ. Still, why do the directions differ? 
‘And why are equal and parallel distances different distances? Now, per- 
haps, it will be urged that we are going too far, that some difference 
must be acknowledged as primitive, that everything cannot be ex- 
plained. Quite so, but there is a corollary to be added. For what is 
primitive is not the content of some primitive insight but the content 
‘of some primitive experience to which no insight corresponds. Were 
it the content of some primitive insight, there would not be the con- 
spicuous absence of a clear-headed explanation. But because the differ- 
ence of particular places and the difference of particular times are given 
prior to any questioning and prior to any insight, because these given 
differences cannot be matched by any insights that explain why places 
differ and times differ, there has to be introduced the category of the 
empirical residue. 

‘However, one may not surrender yet. For particular places and par- 
ticular times can be united by reference frames; the frames can be ci 

Jloyed to distinguish and designate every place and every time; and 
Bidently such constructions are eminently intelligent ad eminently 
intelligible. Now, no doubt, reference frames are objects of direct in- 
sight, but what is grasped by that insight is an ordering of differences 
that are not explained by the order but merely presupposed. So it is that 
different geometries grasped by different insights offer different intel- 
ligible orders for the differences in place or time that all equally pre- 
Suppose and, quite correctly, none attempt to explain. 

‘There is a further aspect to the matter. Because the differences of par- 
ticular places and particular times involve no immanent intelligibility 
ia ets do not involve any modification in the intelligi- 

lity of anything else. It is not mere difference of place but somethin; 
different in the places that gives rise to different observations or different 
experimental results in different places. Similarly, it is not mere dif- 

erence in time but something different at the time that gives rise to 
different observations and different experimental results at different 
fimes, Moreover, were that not so, every place and every time would 
have its own physics, its own chemistry, its own biology; and since a 
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science cannot be worked out instantancously in a single place, there 
would be no physics, no chemistry, and no biology. Conversely, be- 
cause the differences of particular places and particular times pertain to 
the empirical residue, there exists the powerful technique of scientific 
collaboration, Scientists of every place and every time can pool their re- 
sults in a common fund, and there is no discrimination against any result 
merely because of the place or merely because of the time of its origin, 

Even more fundamental than scientific collaboration is scientific 
generalization. When chemists have mastered all of the elements, their 
isotopes and their coinpounds, they may forget to be grateful that they 
do not have to discover different explanations for each of the hydrogen 
atoms which, it seems, make up about fifty-five per cent of the matter 
of our universe. But at least the fact that such a myriad of explanations 
is not needed is very relevant to our purpose. Every chemical element 
and every compound differs from every other kind of element or 
compound and all the differences have to be explained. Every hydrogen 
atom differs from every other hydrogen atom and no explanation is 
needed. Clearly, we have to do with another aspect of the empirical 
residue and, no less clearly, this aspect is coupled with the most power- 
ful of all scientific techniques, generalization. 

However, this issue has been booted about by philosophers ever since 
the Platonists explained the universality of mathematical and scientific 
knowledge by postulating eternal and immutable Forms or Ideas only 
to find themselves embarrassed by the fact that a single, eternal, im- 
mutable One could hardly ground the universal statement that one and 
one are two or, again, that a single, eternal, immutable Triangle would 
not suffice for theorems on triangles similar in all respects. So there 
arose, it seems, the philosophic problem of merely numerical difference 
and, connected with it, there have been formulated cognitional theories 
based on a doctrine of abstraction. Accordingly, we are constrained to 
say something on these issues and, lest we appear to be attempting to 
dilute water, we shall do so as briefly as possible. 

The assertion, then, of merely numerical difference involves two 
elements. On the theoretical side it is the claim that, when any set of 
data has been explained completely, another set of data similar in all 
respects would not call for a different explanation. On the factual side 
it is the claim thar, when any set of data has been explained completely, 
only an exhaustive tour of inspection could establish that there does not 
exist another set of data similar in all respects. 
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The basis of the theoretical contention is that, just as the same act of 
understanding is repeated when the same set of data is apprehended a 
second time, so also the same act of understanding is repeated when one 
apl rehends a second set of data that is similar to a first in all respects. 
‘Thus, the physicist offers different ‘xplanations for ‘red’ and ‘blue’; he 
offers different explanations for different shades of ‘red’; and he would 
discern no sense in the proposal that he should try to find as many dif- 
ferent explanations as there are different instances of exactly the same 
shade of exactly the same colour. 

The factual contention is more complex. It is not ań assertion that 
there exist different sets of data similar in all respects. It is not a denial 
of unique instances, i.e., of instances that are to be explained in a 
manner in which no other instance in the universe is to be explained. It 
is not even a denial that every individual in the universe is a unique 
instance. On the contrary, the relevant fact lies in the nature of the ex- 

ations that are applicable to our universe. It is to the effect that all 
such explanations are made up of general or universal elements and 
that, while these general or universal elements may be combined in 
such a manner that every individual is explained by a different com- 
bination of elements, still such a combination is an explanation of a 
singular combination of common properties and not an explanation of 
individuality. For if the individuality of the individual were explained, 
it would be meaningless to suppose that some other individual might 
be understood in exactly the same fashion, On the other hand, because 
the individuality of the individual is not explained, it is only an ex- 
haustive tour of inspection that can settle whether or not there exists 
another individual similar in all respects. Hence, even if there were 
teached a single comprehensive theory of evolution that explained and 
explained differently every instance of life on this planet, still in strict 
logic we should have to inspect all other planets before we could be 
absolutely certain that in fact there did not exist another instance of 
evolution similar in all respects. 

In brief, individuals differ, but the ultimate difference in our uni- 
Verse is a matter of fact to which there corresponds nothing to be 
Btasped by direct insight. Moreover, as scientific collaboration rests on 
he empirically residual difference of particular places and of particular 
times, so scientific generalization rests on the empirically residual differ- 
ence between individuals of the same class. Just what the lowest class is, 

to be discovered by scientific advance in direct insight. Even if it 
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should prove that in some sense there are as many classes as individuals, 
still we can know at once that that sense is not that the individuality 
of individuals is understood but merely that singular combinations 
of universal explanatory elements may be set in correspondence 
with singular combinations of common properties or aspects in each 
individual. For the content grasped in insight can be embodied 
no less in imagination than in sense; and whether there is more than 
one instance in sense, can be settled only by an empirical tour of 
inspection. 

Later we shall direct attention to further aspects of the empirical 
residue, for there exists a statistical method that rests on the empirically 
residual character of coincidental aggregates of events, and there is a 
dialectical method that is necessitated by the lack of intelligibility in 
man’s unintelligent opinions, choices and conduct. But perhaps enough 
has been said for the general notion to be clear, and so we turn to the 
allied topic of abstraction. 

Properly, then, abstraction is not a matter of apprehending a sensible 
or imaginative Gestalt; it is not a matter of employing common names 
just as it is not a matter of using other tools; finally, it is not even a 
matter of attending to one question at a time and, meanwhile, holding 
other questions in abeyance. Properly, to abstract is to grasp the essen- 
tial and to disregard the incidental, to see what is significant and set 
aside the irrelevant, to recognize the important as important and the 
negligible as negligible. Moreover, when it is asked what is essential or 
significant or important and what is incidental, irrelevant, negligible, 
the answer must be twofold. For abstraction is the selectivity of intel- 
ligence, and intelligence may be considered either in some given stage 
of development or at the term of development when some science or 
group of sciences has been mastered completely. 

Hence, relative to any given insight or cluster of insights the essen- 
tial, significant, important consists 


(1) in the set ofaspects in the data necessary for the occurrence of the 
insight or insights, or 

(2) in the set of related concepts necessary for the expression of the 
insight or insights. 
On the other hand the incidental, irrelevant, negligible consists 


(1) in other concomitant aspects of the data that do not fall under 
the insight or insights, or 
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(2) in the set of concepts that correspond to the merely concomitant 


aspects of the data. 
ve to the full development of a science or group of allied 


in, relati p 5 
ee. the essential, significant, important consists 


(x) in the aspects of the data that are necessary for the occurrence of 
insights in the appropriate range, or 

Eo ae set of related concepts that express all the insights of the 

science or sciences. 


On the other hand, the incidental, irrelevant, negligible consists in the 
empirical residue that, since it possesses no immanent intelligibility of 
its own, is left over without explanation even when a science or group 
of sciences reaches full development. 

Finally, to conclude this chapter on the Elements of Insight, let 
us indicate briefly what is essential, significant, important in its con- 
tents and, on the other hand, what is incidental, irrelevant, negligible. 
What alone is essential is insight into insight. Hence, the incidental 
includes 

(1) the particular insights chosen as examples, 

(2) the formulation of these insights, and 

(3) the images evoked by the formulation. 


It follows that for the story of Archimedes the reader will profitably 
substitute some less resounding yet more helpful experience of his own. 
Instead of the definition of the circle he can take any other intelligently 
performed act of defining and ask why the performance is not safe, not 
accurate, not the accepted terminology, but a creative stroke of in- 
sight. Instead of the transition from elementary arithmetic to elemen- 
tary algebra one may review the process from Euclidean to Riemann- 
ian geometry. Instead of asking why surds are surds, one can ask why 
transcendental numbers are transcendental. Similarly, one can ask 
whether the principle of inertia implies that Newton’s laws are invar- 
iant under inertial transformations, what inspired Lorentz to suppose 
that the electromagnetic equations should be invariant under inertial 
transformations, whether an inverse insight accounts for the basic 
Postulate of General Relativity, whether the differences of particular 

or particular times are the same aspect of the empirical residue as 
the differences of completely similar hydrogen atoms. For just as in any 
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subject one comes to master the essentials by varying the incidentals, so 
one reaches familiarity with the notion of insight by modifying the 
illustrations and discovering for oneself and in one's own terms the 
point that another attempts to put in terms he happens to think will 
convey the idea to a probably non-existent average reader. 


i . 


CHAPTER II 


HEURISTIC STRUCTURES OF EMPIRICAL 
METHOD 


'n the previous chapter insight was examined in a static fashion. It 

was related to inquiry, to images, to empirical data, and to different 
types of positive and negative explanatory concepts. But if a set of 
fundamental notions has been introduced, no effort has been made to 
capture the essential dynamism of human intelligence. Now a first 
fanye must be made in this direction and, as empirical science is con- 
spicuously and methodically dynamic, it will be well to begin by out- 
lining the similarities and dissimilarities of mathematical and scientific 
insights. 
1.1 Similarities of Mathematical and Scientific Insights 

Galileo's determination of the law of falling bodies not only is a 
model of scientific procedure but also offers the attraction of possessing 
many: notable similarities to the already examined process from the 

of a cart-wheel to the definition of the circle. 

In the first place, the inquiry was restricted to the immanent intel- 
ligibility of a free fall. Just as we ruled out of consideration the purpose 
of cart-wheels, the materials from which they are made, the wheel- 
wrights that make them, and the tools that wheelwrights use, so also 
Galileo was uninterested in the final cause of falling, he drew no dis- 
tinction between the different materials that fall, he made no effort to 
determine what agencies produce a fall. 

Secondly, just as we started from a clue, the equality of the spokes, so 
too Galileo supposed that some correlation was to be found between 
the measurable aspects of falling bodies. Indeed, he began by showing 
the error in the ancient, Aristotelian correlation that bodies fell accord- 
ing to their weight. Then he turned his attention to two measurable 
Aspects immanent in every fall; the body traverses a determinaté dis- 
tance; it does so in a determinate interval of time. By a series of experi- 
ments he provided himself with the requisite data and obtained the 

ited measurements. Then he discovered that the measurements 
Would satisfy a general rule; the distance traversed is proportional to 
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the time squared. It is a correlation that has been verified directly and 
indirectly for over four centuries. 

Thirdly, once we had defined the circle, we found ourselves in a 
realm of the non-imaginable, of the merely supposed. Strangely, some- 
thing similar happens when one formulates the law of falling bodies. It 
holds in a vacuum, and to realize a perfect vacuum is impossible. What 
can be established experimentally is that the more closely one approxi- 
mates to the conditions of a vacuum, the more accurate the law of con- 
stant acceleration is found to be. 


1.2 Dissimilarities 

But besides similarities, there also are differences and these are per- 
haps more instructive. In reaching the definition of the circle, it was 
sufficient to take as our starting-point the mere image of a cart-wheel. 
Thete was no need for field-work. But to reach the law of falling 
bodies, Galileo had to experiment. Climbing the tower of Pisa and 
constructing inclined planes were an essential part of his job, for he was 
‘out to understand, not how bodies are imagined to fall, but how in 
fact they fall. 

Secondly, the data that give rise to insight into roundness are con- 

tinuous, but the data that give rise to insight into the law of falling 
bodies are discontinuous. One can imagine the whole cart-wheel or a 
whole loop of very fine wire. But no matter how many experiments 
one makes on falling bodies, all one can obtain is a series of separate 
points plotted on a distance-time graph. No doubt, it is possible to 
join the plotted points by a smooth curve, but the curve represents, not 
data that are known, but a presumption of what understanding will 
grasp. 
Thirdly, the insight into the image of the wheel grasps necessity and 
impossibility: ifthe radii are equal, the curve must be round; if the radii 
drawn from the centre are unequal, the curve cannot be round. But the 
insight into the discontinuous series of points on the graph consists in a 
grasp, not of necessity or impossibility, but simply of possibility. The 
simplest smooth curve could represent the law of falling bodies. But 
any of a vast range of more elaborate curves could equally well pass 
through all the known points. 

Fourthly, once one catches on to the law of the circle, the insight and 
consequent definition exert a backward influence upon imagination. 
The geometer imagines dots but thinks of points; he imagines fine 
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but thinks of lines. The thinking is exact and precise, and 
* ion does its best to keep pace. In like manner the empirical 
Favestigator will tend to endow his images with the closest possible 
approximation to the laws he conceives. But while his imagination will 
Tore best, while his perceptions will be profoundly influenced by the 
abits of his imagination, none the less, the data that are available for 
the ideal observer make no effort towards such conformity. They go 
their own way with their unanalysed multiplicity and their refractori- 
ness to measurements that are more than approximate. 

Fifthly, as we have seen, higher viewpoints in mathematics are 
reached inasmuch as initial images yield insights, insights yield defini- 
tions and postulates, definitions and postulates guide symbolic opera- 
tions, and symbolic operations provide a more general image in which 
the insights of the higher viewpoint are emergent. Now in empitical 
method, there is a similar circle but it follows a slightly different route. 
‘The operations that follow upon the formulation of laws are not 
merely symbolic. For the formulation expresses a grasp of possibility. 
It is a hypothesis. It provides a basis for deductions and calculations no 
Jess than mathematical premises. But it also provides a basis for further 
observations and experiments. It is such observation and experimenta- 
tion, directed by a hypothesis, that sooner or later turns attention to 
data that initially were overlooked or neglected; it is attention to such 
further data that forces the revision of initial.viewpoints and effects the 
development of empirical science. 

The circuit, then, of mathematical development may be named 
‘immanent; it moves from images through insights and conceptions to 
the production of symbolic images whence higher insights arise, But 
the circuit of scientific development includes action upon external 
things; it moves from observation and experiment to tabulations and 
graphs, from these to insights and formulations, from formulations to 
forecasts, from forecasts to operations, in which it obtains fresh evid- 
ence either for the confirmation or for the revision of existing views. 


threads, 
imaginati 


2. CLASSICAL HEURISTIC STRUCTURES 
Th one respect this brief sketch must be completed at once. Quite 


| airily, we have spoken of the initial clue. But just what is it? Where 


does it come from? Is it mere guess-work? One can be led on quite 
Raturally to the definition of the circle, if one begins from a suspicion 
Pateart-whiecl is round because its spokes are equal. Similarly, one 
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can proceed in intelligible fashion to the determination of the law of 
falling bodies, provided one presumes initially that the law will be a 
correlation of measurable aspects of a free fall. But this only makes the 
origin of the clue or hint or suggestion or presumption all the more 
significant. 


2.1 An Illustration from Algebra 

With another bow, then, to Descartes’ insistence on understanding 
extremely simple things, let us examine the algebraist’s peculiar habit 
of solving problems by announcing: Let x be the required number. 

Thus, suppose that the problem is to determine when first after three 
o'clock the minute hand exactly covers the hour hand. Then, one 
writes down: Let x be the number of minutes after three o'clock, 
Secondly, one infers that while the minute hand moves over x minutes, 
the hour hand moves over x/12 minutes. Thirdly, one observes that at 
three o'clock the hour hand has a 15 minute start. Hence, 


z 
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The procedure consists in 


(1) giving the unknown a name or symbol, 

(2) inferring the properties and relations of the unknown, 

(3) grasping the possibility of combining these properties and rela- 
tions to form an equation, and 

(4) solving the equation.* 


2.2 ‘Nature’ 


Now let us generalize. 

In every empirical inquiry there are knowns and unknowns. But the 
knowns are apprehended whether or not one understands; they are the 
data of sense. The unknowns, on the other hand, are what one will 
grasp by insight and formulate in conceptions and suppositions. 

Accordingly, let us bestow a name upon the unknown. Rather, let 
us advert to the fact that already it has been named. For what is to be 
known by understanding these data is called their nature. Just as in 
algebra the unknown number is x, until one finds out what the number 

* Because insight is into the presentations of sense or the representations of imagination, 
the third step in the solution of such problems is facilitated by drawing a diagram and 


marking all relevant quantities, In the present instance the equation becomes evident on 
inspection when one has marked the three distances, x, x/12 and 15. 


Classical Heuristic Structures 37 


<. so too in empirical inquiry, the unknown to be reached by insight is 
is 0 Phe nature of.. Once Galileo discovered his law, he knew 
That the nature of a free fall was a constant acceleration. But before he 
Hjgcovered the law, from the mere fact that he inquired, he knew that a 
free fall possessed a nature, though he did not know what that nature 
ee first step in the generalization is, then, that just as the mathe- 
matician begins by saying, Let the required number be x, so too the 
empirical inquirer begins by saying, Let the unknown be the nature 


of... 


2,3 Classification and Correlation 

Next, similars are similarly understood. 

Hence, because individuality pertains to the empirical residue, one 
knows at once that the ‘nature of... will be universal, that when one 
understands these data, then one will understand similar data in 
exactly the same fashion. 

‘Accordingly, just as the mathematician follows up his naming of the 
unknown as x by writing down properties of x, so too the empirical 
inquirer follows up his declaration that he seeks the ‘nature of...” by 
noting that that ‘nature of...’ must be the same for all similar sets of 
data. 

But the similarities are of two kinds. 

‘There are the similarities of things in their relations to us. Thus, they 
may be similar in colour or shape, similar in the sounds they emit, 
similar in taste or odour, similar in the tactile qualities of the hot and 
cold, wet and dry, heavy and light, rough and smooth, hard and soft. 

There also are the similarities of things in their relations to one 
another. Thus, they may be found together or apart. They may increase 
or decrease concomitantly. They may have similar antecedents or con- 
Sequents. They may be similar in their proportions to one another, and 
such proportions may form series of relationships, such as exist between 
the elements in the periodic table of chemistry or between the successive 
forms of life in the theory of evolution. 

Now sensible similarities, which occur in the relations of things to 
‘Our senses, may be known before the ‘nature of...’ has been dis- 
Covered. They form the basis of preliminary classifications. They specify 
the ‘nature of . . ?, so that one states that one is seeking the nature of 
colour, the nature of heat, the nature of change, the nature of life. 
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On the other hand, similarities that reside in the relations of things to 
one another are the proximate materials of insight into nature. Hence, 
the empirical inquirer, to emphasize this fact, will say that his objective 
is not merely the ‘nature of...’ but more precisely, the unspecified 
correlation to be specified, the undetermined function to be deter- 
mined. 

The second step in the generalization is, then, that just as the mathe~ 
matician states that he seeks an x which has such and such properties, so 
too the empirical inquirer states that he seeks a ‘nature of . . .’ where the 
nature antecedently is specified by a classification based on sensible 
similarity and consequently will be known when some indeterminate 
function is determined. 

The reader will observe that Galileo differed from his Aristotelian 
opponents by taking this second step. The Aristotelians were content 
to talk about the nature of light, the nature of heat, etc. Galileo in- 
augurated modern science by insisting that the nature of weight was not 
enough; from sensible similarity, which resides in the relations of things 
to our senses, one must proceed to relations that hold directly between 
things themselves. 


2.4 Differential Equations 

Now the coriclations and functions that relate things directly to one 
another are determined empirically by measuring, plotting measure- 
ments on graphs, and grasping in the scattered points the possibility of 
smooth curve, a law, a formulation. But our present concern is with the 
antecedent, heuristic clues. Accordingly, we recall that, besides indi- 
viduality, the continuum also pertains to the empirical residue and, as 
well, that just as the universal is reached by abstracting from the indi- 
vidual, so also the techniques of the infinitesimal calculus deal with the 
intelligibility reached by abstracting from the non-countable infinity 
of the continuum. 

The third step, then, in our generalization is the observation that, 
where the mathematician says, Let x be the required number, the 
empirical inquirer can say, Let some indeterminate function, 
Sanz. o, be the required function. Further, just as the mathe- 
matician reaches x by making statements about it, so too the empirical 
inquirer can move towards the determination of his indeterminate 
function by writing down differential equations which it must satisfy. 

This procedure is named by Lindsay and Margenau in their Founda- 
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sies, the ‘Method of Elementary Abstraction’. They illus- 
Sad 4 4 amining the general features of a fluid in motion. Thus, if 
fuid is continuous, then, at every point in the fluid there will be the 
velocity components, 4, ¥, W, and a density, r. Ifthe fluid is not vanish- 
[ag into gas, then the excess rate of outflow over inflow with respect 
E ay infinitesimal volume will equal the rate of decrease of density in 
that volume. Hence, there may be derived the equation: 
8 (ru) /Ox-+8 (rv)[ðy+ 3 (rw)/ðz= — rdt. 
Further, if the motion is only in one direction, two of the terms on the 
Jeft-hand side vanish. If the fuid is incompressible so that the density 
does not vary in time, the term on the right-hand side becomes zero. 
If the fluid is also homogencous, so that the density does not vary in 
space, then the density, r, vanishes from the expressions on ne ier hand 
‘side. Finally, if the velocity components, u, v, w, are equal to the first 
A is of some function of the co-ordinates, x, y, z, there 
ises Laplace’s equation. 
The sing equation of continuity can be combined with other 
equations based on similarly general considerations. Thus, by shifting 
from velocity and density to acceleration and pressure, three further 
differential equations can be obtained. By adding suitable assumptions 
and restrictions, there can be worked out the differential equation of a 
‘wave motion.* 
‘What is happening? Consider the algebraic procedure that we are 
generalizing and observe the isomorphism. Where before we said, 
Let x be the required number, now we say, Let the function, 
file Y. z, t)=0, be the required correlation. Where before we noted 
that, while the minute hand moves over x minutes, the hour hand 
Moves over x/12 minutes, now we work out a differential equation that 
‘expresses mathematically certain very general features of the data. 
Where before we appealed to the fact that at three o'clock the hour 
hand had a fifteen-minute start, now we turn our attention to the 
boundary conditions that restrict the range of functions satisfying the 


differential equation. 


the 


2.5 Invariance 


Though a less inadequate account of the notion of invariance will be 
attempted in examining the notions of Space and Time in Chapter V, 


* See Lindsay and Margenau, pp. 29 f 
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at least some mention of it should be made in the present outline of 
scientific clues and anticipations. Accordingly, we recall that the differ- 
ences of particular places and particular times pertain to the empirical 
residue and, for that reason, not only are scientific discoveries inde- 
pendent of the place and time of their origin but also they can claim to 
be equally and uniformly valid irrespective of merely spatio-temporal 
differences. Hence, for example, the formulae for chemical compounds 
not only have the same intelligibility and meaning but also exactly the 
same symbolic representation no matter what the place or time. How- 
ever, physical principles and laws are involved in a difficulty. For they 
regard motions of one kind or another; motions are changes in place 
and time; places and times lead to reference frames constructed to in- 
clude and designate all points and instants relatively to a particular 
origin and orientation. It follows that if physical principles and laws 
refer to motions, they also refer to the particular origin and orientation 
of some particular reference frame and, unless a special effort is made, 
change in the choice of reference frame may result in change in the 
statement of the principle or law. On the other hand, when a special 
effort is made, the mathematical expression of physical principles and 
laws undergoes no change in form despite changes in spatio-temporal 
standpoint and then the mathematical expression is said to be invariant 
under some specified group of transformations. 
Briefly, then, the meaning of invariance is that 


(1) all scientists expect their correlations and laws to be independent 
of merely spatio-temporal differences, 

(2) physicists are confronted with a special difficulty inasmuch as 
they have to use reference frames, and 

(3) physicists surmount their peculiar difficulty by expressing their 
principles and laws in mathematical equations that remain invariant 
under transformations of frames of reference. 


However, to detertnine under which group of transformations in- 
variance is to be achieved, some further principle has to be invoked and, 
in fact, in different scientific theories different principles are invoked 
Of these the most general is the principle of equivalence which asserts 
that physical principles and laws are the same for all observers. Now at 
first sight this statement seems ambiguous. Does it mean that physical 
objects look the same from all observational standpoints? Or does it 
mean that physical principles and laws are simply and completely out- 


i ae 
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side the range of secing, hearing, touching, feeling, and all other difect 
and indirect acts of observing? : 

le some writers seem to favour the former view, there can be 
Jittle doubt about Einstein’s position. Moreover, that position follows 
quite plausibly from the premise that empirical science seeks not the 
relations of things to our senses but their relations to one another. For, 
as has been remarked, observations give way to measurements; mea- 
surements relate things to one another rather than to our senses; and it 
js only the more remote relations of measurements to one another that 
{ead to empirical correlations, functions, laws. Now clearly if laws are 
reached by eliminating the relations of things to the senses of observers 
and by arriving at relations between the measured relations of things to 
one another, then there exists an extremely solid foundation for the 
affirmation that principles and laws are the same for all observers be- 
‘cause they lie simply and completely outside the range of observa- 
tional activities. It is, for example, not the appearance of colours but 
the geheral explanation in terms of wave-lengths of light that is exactly 
the same no matter what may be the state of observers’ eyes, the light- 
ing by which they see, or the speed with which they may happen to be 
in relative motion. 

Hence, if physical principles and laws are independent of any move- 
ment of observers, they should be equally independent of any similar 
movement of reference frames. But observers may be moving with 
any linear or angular velocity provided the motion is continuous and 
provided it involves no excursions into the imaginary sections of a 
manifold constructed by introducing complex numbers. It follows that 
physical principles and laws should be independent of similar move- 
ments of reference frames. Accordingly, by the principle of equival- 
ence the mathematical expression of physical principles and laws is to 
be expected to be invariant as long as transformation equations are con- 
tinuous functions of real variables. 

To implement this conclusion, which is no more than a general anti- 
Gipation based on cognitional theory, two further steps are required. 
First, the broad invariance that we have described has to be conceived 
Precisely in terms of tensors. Secondly, appropriate empirical hypo- 
theses have to be formulated and verified. But by those steps there are 
reached the General Theory of Relativity and the Generalized Theory 
Of Gravitation and incidentally it may not be amiss to note that our 
Temote anticipation offers a simple explanation for certain aspects of 
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those theories. For what was anticipated was a non-relatedness of 
abstract laws to observers. It follows that the consequences of the anti- 
cipation should not be verified 


(1) ifthe laws lose their abstract character through particularization,* 
or 

(2) if investigation concentrates on the frequencies of concrete 
events accessible to observers as seems to be the case in Quantum 
Mechanics. 





A less general anticipation of invariance is contained in the basic 
postulate of Special Relativity. Already in illustrating inverse insight 
we have had occasion to put this postulate in the form of an explana- 
tory syllogism in which the major premise expressed an anticipation of 
invariance and the minor premise enounced the defect of intelligi- 
bility in inertial transformations. On the present analysis, then, the 
difference between the anticipations represented respectively by 
General and by Special Relativity is that, while both expect invariant 
mathematical expression to result from the abstractness of principles 
and laws, General Relativity implements this expectation by invoking 
a direct insight into the significance of measurements but Special 
Relativity implements it by invoking an inverse insight into the in- 
significance of.constant velocity 

The exact nature of this difference may be clarified by two further 
remarks. On the one hand, it does not prevent Special Relativity from 
being regarded as a particular case of General Relativity, for General 
Relativity does not attribute any significance to constant velocity, and 
Special Relativity primarily regards laws reached by relating measure- 
ments to one another. On the other hand, the difference is a difference 
not merely in degree but also in kind, for the anticipations of General 
Relativity do not hold when the results of investigations include rela- 
tions to observers, but the anticipations of Special Relativity do hold 
as long as the insignificance of constant velocity is extended to the 
whole of physics. So perhaps one may explain the fact that the anti- 
cipations of Special Relativity have been mated successfully with 
Quantum Mechanics.+ 

A third and still less general anticipation of invariance has been attri- 
buted retrospectively to Newtonian dynamics, and it is not difficult to 











* See Lindsay and Margenau, p. 368. 
t Sec Lindsay and Margenau, pp. sor ff. 
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in terins of insight the justice of this view. For, as has been noted, 

ore defect in intelligibility known in inverse insight is formulated only 
by employing a positive context of concomitant direct insights. In 
cular, it has been remarked that the defect of intelligibility in con- 
Fent velocity was expressed for mechanics by Newton in his first law 
‘of motion but for physics generally by Einstein in the basic postulate of 
ial Relativity. Accordingly, one can move backwards from Ein- 


stein to Newton if 

(1) one holds fast to the defective intelligibility in constant velocity, 
and TIF 

(2) one changes the concomitant context of direct insights in terms 
‘of which the inverse insight regarding constant velocity is expressed. 


Now the relevant differences in the concomitant context are three- 
fold. First, Special Relativity regards all physical principles and laws, 
but Newtonian dynamics is concerned primarily with mechanics. 
Secondly, Special Relativity is primarily a field theory, that is, it is 
concerned not with the efficient, instrumental, material, or final causes 
of events, but with the intelligibility immanent in data; but Newtonian 
dynamics seems primarily a theory of efficient causes, of forces, their 
action, and the reaction evoked by action. Thirdly, Special Relativity is 
stated as a methodological doctrine that regards the mathematical ex- 
‘pression of physical principles and laws, but Newtonian dynamics is 

asa doctrine about the objects subject to laws. 

From these differences it follows that what Einstein stated for physics 
in terms of the transformation properties of the mathematical expres- 
‘sion of principles and laws, Newton stated for mechanics in terms of the 
forces that move bodies. In both cases what is stated is a negation of in- 
telligibility in constant velocity. But the Einsteinian context makes the 
‘Statement an affirmation of invariance despite inertial transformations, 
while the Newtonian context makes the statement an affirmation of 
Continued uniform motion in a straight line despite the absence of ex- 
ternal forces. Finally, as the Einsteinian statement may be regarded as 
a methodological rule governing the expression of physical principles 
And Jaws, so the Newtonian statement may be regarded as a general 
boundary condition complementing the laws that equate 


(1) force with change of momentum, and 
(@) action with an equal and opposite reaction. 














44 Heuristic Structures of Empirical Method 


2.6 Summary 

Our concern has been the methodical genesis of insight. Scientists 
achieve understanding, but they do so only at the end of an inquiry. 
Moreover, their inquiry is methodical, and method consists in ordering 
means to achieve an end. But how can means be ordered to an end 
when the end is knowledge and the knowledge is not yet acquired? 
The answer to this puzzle is the heuristic structure. Name the unknown. 
Work out its properties. Use the properties to direct, order, guide the 
inquiry. 

In pre-scientific thought what is to be known inasmuch as under- 
standing is achieved is named the ‘nature of.. .’. Because similars are 
understood similarly, the ‘nature of. . .’ is expected to be the same for 
all similar data, and so it is specified as the nature of light, the nature of 
heat, and so forth, by constructing classifications based on sensible 
similarity. 

Scientific thought involves a more exact anticipation. What is to be 
known inasmuch as data are understood is some correlation or function 
that states universally the relations of things not to our senses but to one 
another. Hence, the scientific anticipation is of some unspecified corre- 
lation to be specified, some indeterminate function to be determined; 
and now the task of specifying or determining is carried out by measur- 
ing, by tabulating measurements, by reaching an insight into the 
tabulated measurements, and by expressing that insight through some 
general correlation or function that, if verified, will define a limit on 
which converge the relations between all subsequent appropriate mea- 
surements. 

"This basic anticipation and procedure may be enriched in two further 
manners. First, functions are solutions of differential equations; but in 
many cases relevant differential equations can be deduced from very 
general considerations. Hence, the scientist may anticipate that the 
function, which is the object of his inquiry, will be one of the solutions 
of the relevant differential equations. Secondly, the functions that be- 
come known in the measure that understanding is achieved are, both in 
origin and in application, independent of the differences of particular 
places and particular times. In such a science as physics this anticipation 
of independence becomes formulated as the invariance of principles 
and laws under groups of transformations, and different grounds are 
invoked to determine which group of transformations is to leave the 


i a 
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mathematical expression oflaws unchanged in form. So a direct insight 
into the significance of measurements yields the anticipations of General 
Relativity; an inverse insight into the insignificance of constant vel- 
ocity yields the anticipations of Special Relativity; and a restriction of 
this inverse insight to the context of Newtonian dynamics yields the 
anticipations that sometimes are named Newtonian relativity. 

Such in brief are the anticipations constitutive of classical heuristic 
structure. The structure is named classical because it is restricted to in- 
sights of a type most easily identified by mentioning the names of 
Galileo, Newton, Clerk-Maxwell, and Einstein. It is named heuristic 
because it anticipates insights of that type and, while prescinding from 
their as yet unknown contents, works out their general properties to 
give methodical guidance to investigations. It is named a structure be- 
tause, though operative, it is not known explicitly until oversight of 
insight gives way to insight into insight. 

In particular one should observe that classical heuristic structure has 
no suppositions except the miniinal suppositions that insights of a cer- 
tain type occur and that inquiry aiming at such insights may be not 
haphazard but methodical. Further, advertence to classical heuristic 
structure has no additional suppositions except the possibility of an in- 
sight that grasps the set of relations linking methodical inquiry with 
anticipated insights, data, similarities in data, measurements, curve- 
fitting, indeterminate functions, differential equations, the principle of 
inertia, Special Relativity, and General Relativity. If there has been 
‘communicated some grasp of such diverse objects within the unity of a 
single view, then there has been communicated an insight into the 
genesis of insight. No doubt, that is a very small thing. An insight is no 
more than an act of understanding. It may prove to be true or false or 
to hold some intermediate position of greater or less probability. Still 
itis solely the communication of that act of understanding that has been 
our aim and, if the reader has been concerned with anything else, he has 
done all that is necessary to miss the little we have had to offer in the 
present context. 

A further observation is not without its importance, Precisely because 
cur: suppositions and our objective have been so restricted, our account 
Of classical heuristic structure is essentially free from any opinion about 
Corpuscles, waves, causality, mechanism, determinism, the uniformity of 
Mature, truth, objectivity, appearance, reality. It follows immediately 

if we venture to use the name, ‘classical’, we use it without being 
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involved in any of the extra-scientific views that historically have been 
associated with scientific discoveries and, to a greater or less extent, 
have influenced their interpretation. This point is, of course, of con- 
siderable importance at a time when a new statistical heuristic structure 
has grown enormously in prestige and it has become a matter of some 
obscurity whether the new approach conflicts with the assumptions of 
earlier science or merely with the extra-scientific opinions of earlier 
scientists. Finally, if we may close this section on a still more general 
note, it is not perhaps rash to claim that an analysis of scientific pro- 
cedures in terms of insight is also new and that the value of such analysis 
cannot be tested except by working out its implications and confronting 
them, not with opinions on science based on other analyses, but solely 
with strictly scientific anticipations, procedures, and results. 


3. CONCRETE INFERENCES FROM CLASSICAL LAWS 


Before advancing to a consideration of statistical heuristic structure, 
it will be well to ask just how far the full realization of classical anticipa- 
tions would bring the scientist towards an adequate understanding of 
data. Accordingly, we ask about the range of concrete inferences from 
classical laws and we do so all the more readily because discussions of 
this topic scem to have suffered from an oversight of insight, 

For just as insight is a necessary intermediary between sets of mea- 
surements and the formulation of laws, so also it is needed in the reverse 
process that applies known laws to concrete situations. Hence, a con- 
crete scientific inference has not two but three conditions: it supposes 
information on some concrete situation; it supposes knowledge of 
laws; and it supposes an insight into the given situation. For it is only by 
the insight that one can know 


(1) which laws are to be selected for the inference, 

(2) how the selected laws are to be combined to represent the spatial 
and dynamic configuration of the concrete situation, and 

(3) what dimensions in the situation are to be measured to supply 
numerical values that particularize the selected and combined laws. 


Further, such inferences can be carried out in two manners. While 
practical people wait for concrete situations to arise before attempting 
to work out their consequences, theoretical minds are given to antici- 
pating ideal or typical cases and to determining how a deduction could 
be carried out in each case. 
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Now in these anticipatory concrete inferences a different type of in- 
t comes into play. For in the practical inference the situation deter- 
s the relevant insight and the insight determines the selection, 
bination, and particularization of laws. But in the anticipatory in- 
insight is creative and constructive. It is not hampered by any 
yen situation. Rather it tends to be a free exploration of the poten- 
lities of known laws, and its principal fruit is the formulation of ideal 
typical processes that are dominated throughout by human intelli- 
For in such processes the basic situation is any situation that 
stisfies the requirements of the constructive insight and, provided the 
is closed off against all extraneous influence, every antecedent 
consequent situation must assume the dimensions determined by 

e successive stages of the imaginative model. 
Moreover, it can happen that such ideal or typical processes can be 
fied in a sequence of concrete situations, and then three very notable 
ices follow. In the first place, some insight or some set of uni- 
ied insights can grasp not only the process as a whole but also every 
event in the whole. Secondly, this single insight or single unified set can 
‘expressed in a corresponding combination of selected laws and any 
ration can be deduced from any other without any explicit consider- 
on of intervening situations. Thirdly, when such processes exist and 
their laws are as yet unknown, their investigation enjoys a number of 
ar advantages. For the intelligible unity of the whole process 


) that data on any situation are equivalent to data on the whole: 


_ (2) that if data are found to be significant in any situation, then 
data will be significant in every other situation, and 
) that the accuracy of reports on any situation can be checked by 
from reports on other situations. 


Over, once initial difficulties are overcome and basic insights are 

ched, the investigation approaches a supreme moment when all data 

ly fall into a single perspective, sweeping yet accurate deduc- 

hs become possible, and subsequent exact predictions regularly will 
ve to have been correct. 

vever, if the nature of statistical inquiry is to be understood, it is 

table importance to grasp that a quite different type of pro- 

Rot only can be constructed but also probably can be verified. 
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Accordingly, let us divide ideally constructed processes into systematic 
and non-systematic. Let us define systematic processes by the already 
enumerated properties that, other things being equal, 


(1) the whole of a systematic process and its every event possess but a 
single intelligibility that corresponds to a single insight or single set of 
unified insights, 

(2) any situation can be deduced from any other without an explicit 
consideration of intervening situations, and 

(3) the empirical investigation of such processes is marked not only 
by a notable facility in ascertaining and checking abundant and signi- 
ficant data but also by a supreme moment when all data fall into a single 
perspective, sweeping deductions become possible, and subsequent 
exact predictions regularly are fulfilled. 


Now whenever a group or series is constructed on determinate prin- 
ciples, it is always possible to construct a different group or series by the 
simple expedient of violating the determinate principles. But the group 
of systematic processes is constructed on determinate principles. There- 
fore, by violating the principles one can construct other processes that 
are non-systematic, 

It is to be noted that the construction of non-systematic processes 
rests on the same knowledge of laws and the same creative intelligence 
as the construction of systematic processes. Hence if one inclines to en- 
large the group of systematic processes by postulating full knowledge of 
laws and an unlimited inventiveness, one must grant that the group of 
non-systematic processes also is constructed from an equally full know- 
ledge of laws and an equally unlimited (though perhaps perverse) in- 
ventiveness. Finally, though we do not know all laws, none the less we 
can form the general notion of the systematic process; and similarly 
despite our ignorance of many laws we also can form the general notion 
of the non-systematic process. 

For, in the first place, if non-systematic process is understood, the 
understanding will be multiple. There will be no single insight, or 
single set of unified insights, that masters at once the whole process and 
all its events. The only correct understanding will be either a set of 
different insights or else a set of different unified sets. In the former case 
the different insights will not be unified intelligibly and so they will not 
be related to one another in any orderly series or progression or group- 
ing whatever. In the latter case the different sets of unified insights will 
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have no higher intelligible unity and so they will not be related to one 
Another in any orderly series or progression or grouping whatever. 
Finally, let us say that a series, progression, grouping is orderly if the 
relations between the elements of the series, progression, grouping either 


(x) can be grasped by an insight that can be expressed in general 


terms, OT 
(@) can be concluded from any single insight or any single set of 


unified insights. 

Secondly, because different parts of the process are understood dif- 
ferently, there can be no single combination of selected laws that holds 
for the whole process. On the contrary, for every different insight or 
different set of unified insights there will be a different combination and 
perhaps even a different selection of laws. Again, just as the different 
insights or unified sets of insights, so the different selections and com- 
binations will not satisfy any orderly series or progression or grouping 
whatever. 

Thirdly, such non-systematic process may be deducible in all its 
events. Let us suppose 


(1) the absence of extraneous interference, 

(2) full information on some one situation, 

(3) complete knowledge of all relevant laws, 

(4) correct insights into the basic situation, 

(5) sufficient skill in the manipulation of mathematical expressions, 
(6) corcect insights into deduced situations, and 

(7) no restriction on the amount of time allowed for the deduction. 


Then from the given situation the occurrence and the dimensions of the 
nex significantly different situation can be deduced. Correct insights 
into the deduced data on this situation make it possible to deduce the 
Occurrence and the dimensions of the third significantly different situa- 
tion. Finally, since this procedure can be repeated indefinitely and since 
there ate no restrictions on the amount of time to be devoted to the de- 
duction, it makes no difference how many significantly different situa- 
tions there are. 

Fourthly, in a number of manners non-systematic process exhibits 
coincidental aggregates. For an aggregate is coincidental if 


4 At) the members of the aggregate have some unity based on spatial 
JUxtaposition or temporal succession or both, and 

















50 Heuristic Structures of Empirical Method 


(2) there is no corresponding unity on the level of insight and intel- 
ligible relation. 


Now non-systematic process as a whole possesses a spatio-temporal 
unity but has no corresponding unity on the level of insight or intel- 
ligible relation. 

‘Again, the’ several insights by which the several parts of non- 
systematic process are understood form another coincidental aggregate. 
For they are a multiplicity on the level of intelligibility but they possess 
some unity from the spatio-temporal unity of the process. 

Similarly, the succession of different premises by which different 
stages of non-systematic process may be deduced are a third coinci- 
dental manifold. For they too are a multiplicity on the level of intelligi- 
bility but they possess some unity from the spatio-temporal unity of the 
process. 

Further, the basic situation of non-systematic process must be a co- 
incidental manifold. For it has unity by spatial juxtaposition; but it 
cannot be one on the level of insight and intelligible relation. If the basic 
situation were intelligibly one, then the deduction of the process from 
that intelligible unity would constitute an orderly grouping for the set 
of different insights and for the succession of different combinations of 
selected laws. But both the set of different insights and the succession of 
different combinations of selected laws are coincidental aggregates that 
cannot be unified by any orderly series or progression or grouping 
whatever. Therefore, the basic situation can be no more than a merely 
spatial unification of different intelligibilitics that can be grasped only 
by a set of different and unrelated insights. 

Similarly, if many different and unrelated insights are needed to 
understand the basic situation, the premises for a deduction from that 
situation cannot be a single, unified combination of selected laws. And 
since a coincidental aggregate of premises will yield a coincidental 
aggregate of conclusions, it follows that every deducible situation, pro- 
vided it is a total situation, also will be a coincidental aggregate. 
Further, it follows that, when a non-systematic process happens to give 








rise to a systematic process (as in recent theories on the origin of 


planetary systems), then the total situation must divide into two parts 
of which one happens to fulfil the conditions of systematic process and 
the other fulfils the requirement of other things being equal. 

Finally, there emerges the rule for constructing non-systematic pro- 
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esses: For a situation is ‘random’ if it is ‘any whatever provided speci- 
Fed conditions of intelligibility are not fulfilled’. Bue non-systematic 
results from any basic situation provided it lacks intelligible 
‘unity from a definitive viewpoint. Therefore, the rule for constructing 
jnon-systematic processes is to begin from any random basic situation. 
Fifthly, if non-systematic processes exist, then the difficulty of in- 
“yestigating their nature increases with the number and diversity of their 
‘several distinct and unrelated intelligibilities. Data on one situation are 
“por equivalent to data on the whole process but are relevant only to one 
many parts of the whole. Again, the types of data significant in one 
will not be significant in disparate parts, and so several different 

Gnquiries must be undertaken. Thirdly, reports on one situation ordin- 
“arily cannot be checked by comparing them with inferences from re- 
ports on other situations. Fourthly, there is no supreme moment when 
‘all data fall into a single perspective, for there is no single perspective to 
‘be had. Fifthly, even when the laws involved in the process are 
‘thoroughly understood, even when current and accurate reports from 
‘usually significant centres of information are available, still such slight 
differences in matters of fact can result in such large differences in the 
‘subsequent course of events that deductions have to be restricted to the 
short run and predictions have to be content with indicating pro- 
tabilities. So, perhaps, it is that astronomers can publish the exact times 
‘of the eclipses of past and future centuries but meteorologists need a 
‘constant supply of fresh and accurate information to tell us about to- 
morrow’s weather. 

_ Let us now pause to take our bearings. We began by noting that con- 
rete inferences from classical laws suppose not only knowledge of 
Jaws and information on some basic situation but also an insight that 
‘mediates between the situation and general knowledge. We went on 
to distinguish between practical insights that apply laws to given situa- 
tions and constructive insights that invent typical or ideal processes. 
We have been engaged in explaining that, just as constructivé insight 
“ean devise systematic processes with all their beautiful and convenient 
Properties, so also it can devise non-systematic processes with a com- 
Piete set of quite opposite properties. It remains that a few more general 


“corollaries be added. 
Systematic process is monotonous, but non-systematic process 
be the womb of novelty. For the possibility of leaping deductively 
any situation of a systematic process to any other situation rests on 
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the fact that a systematic process is little more than a perpetual repeti- 
tion of essentially the same story. On the other hand, the unfolding of a 
non-systematic process has to be followed through its sequence of 
situations. Significant changes occur and, as they occur, the relevant 
insights change. Hence, as will appear in Chapter IV, within a large 
non-systematic process there can be built a pyramid of schemes resting 
on schemes in a splendid ascent of novelty and creativeness. 

Secondly, systematic process would seem to be reversible, that is, it 
would work equally well if, so to speak, the future were the past and 
the process ran backwards. For a systematic process is the expression of 
a single idea, Each successive situation is related to the next in accord 
with the dictates of the idea. Hence, to reverse the succession of dictates 
so that the process begins from a last situation and moves backwards toa 
first involves no new idea but merely a different and, it seems, equally 
workable application of the same idea. On the other hand, non- 
systematic process may easily be irreversible. For it is not the unfolding 
of some single idea, and successive situations are not related in accord 
with the dictates of any single insight or any single set of unified in- 
sights, What is in control is not intelligence but any random basic situa~ 
tion, and the resulting coincidental sequence of coincidental situations 
easily includes both the emergence and the destruction of systematic 
processes. Hence, to expect non-systematic process to be reversible is to 
expect destroyed systematic processes to re-emerge from their ruins; 
again, it is to expect that reversed systematic processes will resolve into 
their origins at the right moment and in the right manner though no 

rovision is made for that resolution. 

Thirdly, the distinction between systematic and non-systematic pro- 
cesses throws light on the precise meaning of closure. For there is an 
external closure that excludes outside interference. When it is applied to 
a systematic process, the whole course of events is mastered by intelli- 
gence with relative ease. But when it is applied to a non-systemaue 
process, then it merely leaves internal factors all the freer to interfere 
with one another. 

Fourthly, whether world process is systematic or non-systematic 15 4 
question to be settled by the empirical method of stating both hypo- 
theses, working out as fully as one can the totality of their implications, 
and confronting the implications with the observable facts. 

Fifthly, if world process proves to be non-systematic, then it con- 
tains coincidental aggregates and the word ‘random’ has an objective 
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meaning: In that case, there would be some interpretation of statistical 
Maence as the science of what exists. In other words, in that case it would 
be false to say that statistical science must be a mere cloak for ignorance. 
Moreover, even if world process proves to be systematic, still that will 
Be true only on empirical grounds and a posteriori; it follows that it can- 
not be true a priori that statistical science cannot be the science of what 
exists, On the present showing, then, there can be no valid theoretical 

uments that establish that statistical science in every possible mean- 
ing of the term must be a mere cloak for ignorance. 


4. STATISTICAL HEURISTIC STRUCTURE 
‘4-1 Elementary Contrasts 


Classical and statistical investigations exhibit marked differences that 
provide a convenient starting-point for the present section. 

Tn the first place, while classical investigation heads towards the de- 
termination of functions and their systematization, statistical investiga- 
tion clings to concrete situations. Hence, while classical conclusions are 
concerned with what would be if other things were equal, statistical 
conclusions directly regard such aggregates of events as the sequences 
of occasions on which a coin is tossed or dice are cast, the sequences of 
situations created by the mobility of molecules in a gas, the sequences of 
generations in which babies are born, the young marry, and the old die. 

Secondly, statistical inquiry attends not to theoretical processes but 
to palpable results: As Galileo sought the intelligibility immanent in a 

free fall, so Clerk-Maxwell sought the intelligibility immanent in the 
E oee field. But in a statistical investigation such theoretical 
; oa eo eis are set aside. The movement of dice ob- 
a perfectly the laws of mechanics, but the laws of mechanics are 
E e cna in aging racers 
Be poe commonly succeed in diagnosing the causes of death, 
a m ied in fixing death rates. The statistical 
eee aa det ae events and areas, to count the instances 
ee ss within the defined area, and to offer some general 
ut rather vague view of things as a whole. 

ae d eal science is empirical, but it does not endeavour to 
Measure and correlate the spatial, temporal, and other variables th 

te classical investigators. Its is di fered tas 
ate sraightforwat igators. Its attention is irected to frequencies that 

Straightforward numerical answers to the straightforward question, 
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How often? Such frequencies may be ideal or actual but, while it is true 
that the ideal frequency or probability raises debatable issues, at least 
the actual frequency is a transparent report not of what should or might 
or will happen but of what in fact did happen. Such actual frequencies 
are absolute when they assign the actual number of events of a given 
kind within a given area during a given interval of time. However, 
since different areas commonly are not comparable, it is customary to 
proceed from absolute actual frequencies either to rates, say, per thou- 
sand of population or, when classes of events are alternative possi- 
bilities, to relative actual frequencies which are sets of proper fractions, 
say, p/n, q/n, r/n, ... wheren=p+q+r+.... 

Fourthly, behind the foregoing rather superficial differences, there is 
a profound difference in the mentality of classical and statistical in- 
quirers. Had astronomers been content to regard the wandering of the 
planets as a merely random affair, the planetary system-never would 
have been discovered. Had Joule been content to disregard small difer- 
ences, the mechanical equivalent of heat would have remained un- 
known. But statistical inquirers make it their business to distinguish in 
their tables of frequencies between significant and merely random dif- 
ferences. Hence, while they go to great pains to arrive at exact numbers, 
they do not seem to attempt the obvious next step of exact explanation, 
As long as differences in frequency oscillate about some average, they 
are esteemed of no account; only when the average itself changes, is 
intellectual curiosity aroused and further inquiry deemed relevant. 


4.2 The Inverse Insight 

The existence of this radical difference in mentality demands an 
explanation, and the obvious explanation is the occurrence of some- 
thing like an inverse insight. For an inverse insight has three character- 
istics: it supposes a positive object of inquiry; it denies intelligibility to 
the object; and the denial runs counter to spontaneous anticipations of 
intelligence. But the differences named random are matters of fact: 
they occur in frequencies determined by counting the events in a given 
class in a given area during a given interval of time. Further, random 
differences are denied intelligibility for, though statistical inquirers 
hardly would use such an expression, at least their deeds seem a suffi- 
cient witness to their thought. When differences are not random, further 
inquiry is in order; but when differences are random, not only is no 
inquiry attempted but also the very attempt would be pronounced 
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Finally, this denial of intelligibility is in open conflict with the 
ations of classical investigation. For classical precept and example 
fy inculcate the lesson that no difference is to be simply neglected; 
while one may doubt that this classical attitude is more spontan- 
than its opposite, at least one can speak of a devaluated inverse in- 
that divides classical and statistical anticipations. 
ther, while this devaluated inverse insight bears on the fre- 
ies of events, it does not follow necessarily that the defect of intel- 
lity resides in single events. Indeed, it seems quite possible to 
nowledge random differences in frequencies and at the same time 
intain that single events are determinate, that they are not random, 
‘that they are deducible. At least, the events must be determinate 
to be counted for, if they are not counted, there are no fre- 
es and so no random differences in frequencies. Again, one can 
ledge random differences in death rates without suggesting that 
deaths were random or that doctors were unable to perform 
ul diagnoses. Finally, if single events need not be random, they 
rhe deducible. For if it is possible to argue from effect to cause, from 
quent to antecedent, it should be equally possible to move from 
eto effect, from determining antecedent to determined consequent. 
eems, then, that if we are to discover a fully general account of the 
g of random differences, we must look not to single events but | 
ents as members of a group. So the question becomes, How can 
be a defect in intelligibility in a group of events if each event 
is quite determinate, if none are random, and if one by one all 
y be deduced? 
ortunately, if not accidentally, our previous discussion of concrete 
ences from classical laws offers a ready answer to this question. 
nowledge of laws can be applied 











































































I) to single events, 
to systematic processes, and 
tonon-systematic processes. 















over, just as the assertion of random differences in frequencies 
Ot imply that single events are indeterminate or random or that 
are not deducible, so also in a non-systematic process each event 
be determinate, none need be random and sometimes at least, if 
not money, all could be deduced. Again, just as the assertion 

ferences springs from a devaluated inverse insight, so too 
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does the notion of a non-systematic process. For a non-systematic pro- ore abundant and more exact information than there is to be had. It 
cess is as positive an object of inquiry as any process; it is non-systematic “proceeds through a sequence of stages determined by the coincidences 
inasmuch as it lacks the intelligibility that characterizes systematic pro~ fa random situation. It has to postulate unlimited time to be able to 
cess; and its properties are very surprising indeed when they are com- the possibility of completing the deduction. It would end up with 
pared with what commonly Laplace is supposed to have meant when he ; It that lacks generality for, while the result would hold for an 
claimed that any situation in world history could be deduced from any similar non-systematic process, it commonly would not pro- 
sie vide a safe basis for an approximation to the course of another non- 

The similarity of these two devaluated inverse insights provides an systematic process with a slightly different basic situation. Finally, it 


obvious clue and, to follow it up, let us consider the four statements: ‘would be preposterous to attempt to deduce the course of events for 
y non-systematic process. Not only would the foregoing difficulties 
‘to besurmounted an enormous number of times but this Herculean 
bour would seem to be to no purpose. How could non-systematic 
es be classified? How could one list in an orderly fashion the 
of situations of all non-systematic processes? Yet without such 
ification and such a list, how could one identify given situations 
situations contained in the extremely long deductions of the 

ly large set of non-systematic processes? 


(x) statistical inquiry is concerned with coincidental aggregates of 
events; 

(2) statistical inquiry investigates what classical inquiry neglects; 

(3) statistical inquiry finds an intelligibility in what classical inquiry 
neglects; and 

(4) this intelligibility is denied when random differences are 
affirmed. 


First, statistical inquiry is concerned with coincidental aggregates of irdly, statistical inquiry finds an intelligibility in what classical 
events. For it is not concerned with the intelligibly grouped events of neglects. So far we have been concerned to stress the defect of 
systematic process: there are no statistics on the phases of the moon or ibility in non-systematic process. But a mere defect in intelligi- 
on the transit of Venus, and therc are no random differences in ordinary s not the basis of a scientific method. There is needed a comple- 


astronomical tables. Again, it is not concerned with events taken singly. tary direct insight that turns the tables on the defect, Just as scien- 
For each single event amounts to just one more or less in tables of fre- generalization exploits the fact that individuality pertains to an 
quencies and, in general, a difference of one more or one less may be residue, just as the real numbers, the theory of continuous 


regarded as random. Further, it is possible to discern random differ- functions, and the infinitesimal calculus exploit the defect of intelligi- 
ences in some groups of events in which each event is determinate and the continuum, just as scientific collaboration is possible because 
deducible and no event is random. It remains, then, that the object of places and particular times pertain to the empirical residue, 
statistical inquiry is the coincidental aggregate of events, that is, the 5 the principle of inertia and the basic postulate of Special Rela 
aggregate of events that has some unity by spatial juxtaposition or by Fest on an empirically residual aspect of constant velocity, so also 
temporal succession or by both but lacks unity on the level of insight tical science is the positive advance of intelligence through the gap 
and of intelligible relation. In other words, statistical inquiry is con- bility in coincidental aggregates of events, 
cerned with non-systematic process. cordingly, besides the devaluated inverse insight that has been our 
Secondly, statistical inquiry investigates what classical inquiry neg- : hitherto, there is to be acknowledged in statistical science 
lects. For even if one grants that classical inquiry leads to the laws that basic moment that is positive and creative. Aristotle was quite 
explain every event, it remains that classical science rarely bothers to of what we have named non-systematic process, for he contended 
explain the single events of non-systematic process and, still less, does it Ba Hole course of terrestrial events was just a series of accidents. 
offer any technique for the orderly study of groups of such events. ® this devaluated inverse insight he failed to add the further creas 
Moreover, there are excellent reasons for this neglect. The deduction Oment, Instead of discovering statistical method, he attempted to 


of each of the events of a non-systematic process begins by demanding the manifest continuity of the terrestrial series of accidents 
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by invoking the continuous influence of the continuously rotating 
celestial spheres. 

Fourthly, it is this further intelligibility that is denied when random 
differences are affirmed. For if the statistical investigator deals with non- 
systematic processes, he does not find the intelligibility of systematic 
process either in the differences he pronounces significant or in the dif 
ferences he pronounces random. Again, to discover the intelligibility 
that statistical science finds in non-systematic process, we must look to 
the differences pronounced significant. It follows that differences in 
frequencies of events are random when they lack not only the intelligi- 
bility of systematic process but also the intelligibility of non-systematic 
process. 


4.3 The Meaning of Probability 

Still the reader will be more interested in hearing what this intelligi- 
bility is than in being told that it is lacking in random differences. Its 
name, then, is probability but to grasp the meaning of the name is to 
reach an explanatory definition. Let us begin from the definition and 
then try to understand it. 

Consider a set of classes of events, P, Q, R, . . . and suppose that ina 
sequence of intervals or occasions events in each class occur respectively 
Po 4o To + + = Po Jo To + ++ Pis Qi Tos - » - times. Then the sequence of rela- 
tive actual frequencies of the events will be the series of sets of proper 
fractions, p,/n;, qile Tinn --. where i=1, 2, 3, .. . and in each case 
n;=pi+ qit Tůi+. . . . Now if there exists a single set of constant proper 
fractions, say p/n, q/n, r/n, . . . such that the differences 


A E E A 


non nonn g 
are always random, then the constant proper fractions will be the re- 
spective probabilities of the classes of events, the association of these 
probabilities with the classes of events defines a state, and the set of 
observed relative actual frequencies is a representative sample of the 
state. 

The foregoing paragraph outlines a procedure in which the central 
moment is an insight. By that insight the inquirer abstracts from the 
randomness in frequencies to discover regularities that are expressed in 
constant proper fractions named probabilities. There results the solu- 
tion of two outstanding methodological problems. Because the pro- 
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ilities are to hold universally, there is solved the problem of reach- 
eral knowledge of events in non-systematic processes. Because 
ites are defined by the association of classes of events with correspond- 
probabilities, there is by-passed the problem of distinguishing and 
non-systematic processes. However, both the probabilities and 
states they define are merely the fruits of insight. They are hypo- 
cal entities whose existence has to be verified and, in fact, becomes 
rified in the measure that subsequent frequencies of events conform to 
ble expectations. In turn, this need of verification provides a 
le formulation for the notion of a representative sample. For a set 
ative actual frequencies is a representative sample if the probabili- 
to which they lead prove to be correct. On the other hand, a set of 
lative actual frequencies is not a representative sample if the probab- 
to which they lead run counter to the facts. It follows that the 
practical problem of statistical inquiry is the selection of repre- 
ive samples and, indeed, that its solution must depend not merely 
| full theoretical development of statistical method but also on the 
neral knowledge of individual investigators and on their insights into 
r specific issues they happen to be investigating. 
then, is the general context, but our concern must centre on 
ight by which intelligence leaps from frequencies to probabilities 
by the same stroke, abstracts from the randomness in frequencies. 
jan insight is neither a definition nor a postulate nor an argument 
Fa preconceptual event. Hence our aim must be to encourage in 
the conscious occurrence of the intellectual events that make it 
le to know what happens when probability is grasped. First, then, 
consider an easier insight that bears some general resemblance 
ts into probability. Secondly, we shall consider an insight that 
ats when a particular case of probability is understood. Thirdly, we 
Move towards the general heuristic structure within which the 
on of probability is developed and methods of determi ing its pre- 
content are perfected. 
the first place, the mathematical notion of limit bears a general 
Blance to the notion of probability. Accordingly, let us consider 
mple sum, 
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| where, as n increases, S differs from unity by an ever smaller fraction 
and so, by assigning n ever larger values, the difference between the 
sum, S, and unity can be made as small as one pleases. In the limit then, 
when the number of terms in the series is infinite, the sum, S, is unity, 
However, one cannot write out an infinite number of terms; one can- 
not even conceive each of an infinite number of terms. Moreover, while 
it is contradictory to suppose that an unending series is ended, still one 
can understand the principle on which each fraction in the series is con- 
structed, one can tell whether or not any fraction belongs to the series, 
one can conceive as many of the fractions as one pleases, and one can 
grasp that the more terms there are to the series, the nearer the sum is to 
unity. Finally, there is no contradiction in thinking or speaking of all 
the terms in the series, and one can see that there is no point in bothering 
about explicit conception of the remainder because it contains nothing 
that is not already understood. Now advertence to this absence of 
further intelligibility in the remainder is the abstractive aspect of the 
insight that claims the whole series to be understood sufficiently in its 
content and in its properties for it to be summed and for the sum to be 
equated with unity. 

But, like a mathematical limit, a probabili 
limit, a probability is a number that cannot be reached from the data 
of a problem without the intervention of an insight. Again, just as the 
limit we considered lay beyond more terms than can be conceived, 
so a probability lies concealed within the random oscillations of 
relative actual frequencies. Finally, just as intélligence can reach a 
limit by grasping that there is nothing further to be understood in 
the unconceived infinite remainder of further terms, so also intelli- 
gence can reach probabilities by abstracting from the random oscilla- 
tions of relative actual frequencies to discover a set of universally valid 


y is a number. Like a 











constants. 

In the second place, to move closer to our quarry, let us analyse the 
tossing of a coin in the hope of generating the insight that pronounces 
the probability of ‘heads’ to be one-half. The result, then, of a toss is 
either of the alternatives, ‘heads’ or ‘tails’. In any given instance the 
result might have been different if 


(1) the initial position of the coin had been different, or 
| (2) different linear and angular momenta had been imparted to it,or 
| (3) the motion had been arrested at a different point. 
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Yet us name these three the determinants of the result and direct our 
attention to the set of possible combinations of determinants. 

First, the set is very large. For any of a very large group of initial 

jtions can be combined with any of a very large group of initial 
finear and angular momenta; and any of these combinations can be 
combined with any of a very large group of points of arrested move- 
ment. 

Secondly, the set of possible combinations divides into two exactly 
equal parts. For whenever ‘heads results, ‘tails’ would have resulted if 
tthe coin had been turned over and exactly the same toss and catch had 
‘been executed. Similarly, whenever ‘tails’ results, ‘heads’ would have 
resulted if the coin had been turned over and exactly the same toss and 
‘catch had been executed. 

Thirdly, every sequence of actual combinations is a random selection 
from the set of possible combinations. It is a selection inasmuch as it 
need not include all possible combinations. It is a random selection 

“inasmuch as it may be any whatever provided specified conditions of 
intelligibility are not fulfilled. Now intelligibility is to be excluded not 
from single tosses but from the sequence of tosses as a sequence. It is not 
to be excluded from single tosses for there is no reason to suppose that 
tossing a coin involves a suspension of the laws of mechanics or of any 
similar science. It is to be excluded from the sequence as a sequence for 
‘we have every reason to assert that a sequence of tosses is not a system- 
atic process. Hence, every sequence of actual combinations of deter- 
minants is a coincidental aggregate. It will possess the unity of a tem- 
poral succession. But while any single combination may be deducible 
from prior events, any sequence of combinations is deducible only 
from Some prior coincidental aggregate; for the sequence cannot be 
orderly in the sense that there is some insight or some set of unified 
Insights that can be expressed in general terms and can determine the 
€xact content of the sequence. 

Now the relative actual frequency of ‘heads’ is the fraction obtained 
Pans the number of times ‘heads’ occurs on any given succession 

tosses by the number of tosses in that succession. Clearly, this frac- 
SA a = will differ from one-half. For the result of each toss 
a actual combination of determinants, and that combina- 

E may be any combination whatever. However, differences be- 
pn telative actual frequencies and one-half must be a coincidental 
Aggregate. For if they were not, they would form an orderly series; if 
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the differences formed an orderly series, the results would have to form P 
Analogy in Heuristic Structure 


an orderly series; if the results formed an orderly series, the sequence of 4 
combinations of determinants would form an orderly series. Ex "The present subsection is a protracted analogy. Under ten successive 
hypothesi, this conclusion is false; therefore, the supposition was false, adings we shall recall distinctive features of classical heuristic struc- 
Moreover, relative actual frequencies cannot help oscillating about ture, note their reason or ground, and in each case proceed to an 
one-half. For the set of possible combinations divides into two exactly ‘analogous feature in a statistical heuristic structure. 

equal parts; and every sequence of actual combinations is a random t, then, there is the unspecified heuristic concept. For the goal of 
selection from the set of possible combinations. Now in a random every inquiry is an act of understanding, and the basic device of 
selection of a sequence the sequence is stripped of all order, all regu- n ical inquiry is to name the unknown that will become known 

larity, all law; hence, while it can and will include runs of ‘heads’ and hen the anticipated act of understanding occurs. Hence, just as the 

runs of ‘tails’, it cannot possibly stick to one alternative to the exclusion ssical inquirer seeks to know the ‘nature of . . .’ so the statistical in- 

of the other, and so relative actual frequency is bound to oscillate about quirer will seek to know the ‘state of... 

sneak ndly, there is a specification of the heuristic concept by pre- 


Tt has been shown that the relative actual frequencies of ‘heads’ tific description. For all empirical inquiry presupposes some object 
already is given but as yet is not understood; and every such object 

es its pre-scientific description that provides an initial specifica- 
for the heuristic concept. Hence, just as classical inquiry comes to 
natures by understanding ‘data of different kinds’, so statistical 


(1) can and often do differ from one-half, but 
(2) only at random, and 
(3) in a manner that yields an oscillation about one-half as a 


centre. n comes to know states by understanding ‘ordinary and excep- 

Intelligence, then, can grasp a regularity in the frequencies by ab- normal and abnormal runs of events’, 

stracting from their random features and by settling on the centre í dly, linking the open heuristic concept with the pre-scientifically 

about which they oscillate. That abstractive grasp of intelligibility is cribed object there is the heuristic theorem. Because similars are 

the insight that is expressed by saying that the probability of ‘heads’ is tood similarly, natures are linked with data classified by sensible 

one-half, ir . So we speak of the nature of colour or the nature of sound. 
However, it is only in games of chance that there can be discerned an i r because a notable regularity is compatible with random dif 


antecedent symmetry in the set of possible combinations of deter- ees in runs of events, states are linked with runs that despite 
minants of events. In other instances probabilities have to be reached a nal lapses are ordinary or normal or, again, with runs that are 
posteriori and, to reach them, a statistical heuristic structure has to be unced exceptional or abnormal though they contain a few 
developed. To this issue we turn in the next subsection not, indeed, in OF normal elements. So we speak of the state of a person's 
the hope of determining what precisely probability must be in all cases brokers speak of the state of the market, and the President of the 


but rather with the intention of grasping the underlying anticipations ited States discourses on the state of the nation. 

that inform statistical inquiry and are to be expected gradually to Surthly, to effect a transformation of pre-scientific anticipations and 
mount through trial and error, through theoretical discoveries and de- prions, there has to be formulated an ideal of scientific explana- 
veloping techniques, to some rounded methodological position such as Just as the classical inquirer places knowledge of nature in 
already is enjoyed in classical investigations. In other words, besides the covery and verification of determinate functional relations, so the 
methodical genesis of scientific insights, there is the genesis of scientific aoe places knowledge of states in the association of sets of 
method itself and, when a satisfactory account of the former is still a ords ac vt, With corresponding sets of probabilities. In other 
matter of obscure debates, a study of human understanding can draw eng 3S the mysterious nature of gravity turns out to be for the 


no less profit from a consideration of the latter. merely a constant acceleration, so the mysterious state of so- 
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and-so's health turns out to be for the scientist a schedule of probabili- 
ties attached to a schedule of classes of events. 

Fifthly, from the formulation of the precise scientific objective there 
follows the displacement of pre-scientific by scientific description. Thus, 
to determine functional relations measurement is added to observation 
and mere sensible similarity gives way to similarities of conjunction 
and separation, of proportion and concomitant variation. In like 
manner to determine sets of probabilities the adjectives, ordinary and 
exceptional, normal and abnormal, are replaced by actual counting of 
events and the consequent tabulation of rates of relative actual fre- 
quencies. Moreover, to justify this numerical accuracy, exact classifica- 
tions are borrowed from classical science and every resource is 
employed to delimit, as far as possible, internally homogencous 
volume-intervals of events. 

Sixthly, just as classical inquiry derives a general view of its possi- 
ies from the mathematical investigation of functions and of spatio- 
temporal relations, so statistical inquiry finds similar guidance and 
orientation in the calculus of probabilities. 

Seventhly, just as classical inquiry evolves practical techniques of 
curve-fitting to aid the transition from measurements to functional re- 
lations, so statistical inquiry develops similar techniques to aid the 
transition from relative actual frequencies to probabilities. 

Eighthly, just as classical inquiry proceeds not only from below up- 
wards from measurements through curve-fitting but also from above 
downwards from differential equations to their solutions, so also a 
comparable department of statistical inquiry has discovered that the 
solution of operator equations yields eigenfunctions and eigenvalues 
that serve both to select classes of events and to determine the respective 
probabilities of the selected classes. 

Ninthly, just as classical discovery is a leap of constructive intelligence 
that goes beyond ascertained measurements to posit a functional rela- 
tion on which the relations between all appropriate subsequent mea- 
surements should converge as on a limit, so also statistical discovery (as 
distinct from statistical information) is a leap of constructive intelligence 
that goes beyond ascertained relative actual frequencies to assign pro- 
babilities where differences between probabilities and relative actual 
frequencies 





(1) should always be a coincidental aggregate, and 
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{@) in each case should be climinable by extending the investigation 


‘of that case. 


Hence, just as classical laws are universal and constant while measure- 
“ments are particular and subject to the variations introduced by ex- 

ous influences, so statistical states are universal and constant though 
ive actual frequencies are particular and subject to random dif- 



















“However, while both types of discovery are universal and so ab- 
tract, still they involve different types of abstraction. In both classical 
and statistical constructs there is abstraction from the empirically 
residual aspects of individuality, of the continuum, of particular 
ces and times, and of constant velocity. But classical laws, at least 
the determination of each law, also abstract from coincidental 
gates inasmuch as they demand the qualification, ‘other things 
equal’. On the other hand, statistical states express an intelli 
immanent in coincidental aggregates and, to reach this intelligi 
bility, they abstract from the random differences in relative actual 
encies. 

enthly, no less than the classical law, the statistical state has to be 
rified. For knowledge of states is derived from particular frequencies 
y a leap of constructive intelligence. That leap is neither the recogni- 
n of a fact nor the grasp of a necessity but simply an insight into 

ty. The known frequencies are satisfied by the supposition of a 
that universally is manifested by events of determinate classes 
curring with determinate probabilities. But further investigation can 
mpromise this result in a variety of manners. It may reveal an un- 
factory classification of events, an underestimation of the com- 
of the sequence of situations, a failure to reach representative 
les. Then relative actual frequencies have to be ascertained on a 
exact or broader basis, and the constructive leap has to be re- 
Peated in a new manner. 

till, though both classical and statistical hypotheses need verifica- 
lon, verification has not the same meaning in both cases. Because the 
between measurements converge on the functional relations 
t express classical laws, it is possible to substitute the numerical 
$ determined by the measurements for the variables that are 
'onally related by the laws. In contrast, because relative actual fre- 
ncies differ at random from probabilities, it is not possible to 
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deduce the probabilities from any fully determinate mathematical for~ 
mula by substituting for the variables of the formula the fractions that 
correspond to relative actual frequencies. 

The converse to this difference in the meaning of verification appears 
in the difference between classical and statistical predictions. Classical 
predictions can be exact within assignable limits, because relations be- 
tween measurements converge on the functional relations that form- 
ulate classical laws. But because relative actual frequencies differ at 
random from probabilities, statistical predictions primarily regard the 
probabilities of events and only secondarily determine the correspond- 
ing frequencies that differ at random from the probabilities. Hence, even 
when numbers are very great and probabilities high, as in the kinetic 
theory of gases, the possibility of exceptions has to be acknowledged; 
and when predictions rest on a statistical axiomatic structure, as in 
quantum mechanics, the structure itself seems to involve a principle of 
indeterminacy or uncertainty. 


4.5 Some Further Questions 

Possible further questions abound. But as the shrewd reader will have 
surmised, our purpose has been not to work out definitive foundations 
for statistical science but to grasp in some fashion the statistical heuristic 
structure that not only tackles specific problems but also develops its 
own methods as it goes along and thereby sets up an exigence for a 
succession of new and better foundations. 

I shall be asked whether probable events sooner or later occur. 
From the viewpoint of empirical inquiry the answer seems to be 
affirmative. If events are probable, they do not diverge systematically 
from their probabilities. But if they occur neither sooner nor later, 
then there is empirical evidence for the intervention of some sys- 
tematic factor. 

However, if with the mathematicians one envisages an infinity of 
occasions, then the qualifying phrase, ‘neither sooner nor later’, admits 
so broad a meaning that empirical evidence for a systematic factor 
never can be reached. A common solution to this antinomy is to say 
that very small probabilities are to be neglected and this, I believe 
can be defended by granting mathematical and denying empirical 
existence to the assumed infinity of occasions. Logically, however, 
such a solution implies that mathematical and scientific probability 
are distinct notions with different implications or, perhaps, it invites 
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development of a mathematical theory in which the field of 
sions gradually expands. 
Again, Í may be asked for the operational meaning of the highly 
retical coincidental aggregate. The answer is that the appropriate 
operation occurs on the methodological level. Either a range of obser- 
yations is to be subsumed under classical heuristic structure or it is to be 
ned under statistical heuristic structure. On the former hypo- 
thesis it will be possible to discover some orderly series, progression, or 
jing. On the latter hypothesis no such series, progression, or group- 
ing exists. Both hypotheses can be formulated; their implications are to 
be worked out; and the facts are to decide which hypothesis is, if not 
i truth, at least the best available opinion at the given stage of 
entific development. 
Finally, if probabilities must be verified, it also is true that there is a 
obability of verifications. But it is of no little importance to grasp 

















For the first probability, apart from random differences, corre- 
ds to the relative actual frequency of events. It is the regularity in 
requencies and it is to be known by a leap of constructive intelli- 
that grasps the regularity by abstracting from the randomness. In 
rast, the second probability is not some fraction that, apart from 
om differences, corresponds to the relative actual frequency of 
cations. A preponderance of favourable tests does not make a con- 
almost certain; indeed, a very few contrary tests suffice to make 
ly improbable. More fundamentally, the second probability is 
known by a leap of constructive intelligence that abstracts from 
differences, for such leaps never yield anything but hypotheses. 
‘will appear in Chapters IX and X, the second probability is known 
acts of reflective understanding and judgment; it means that 
tion or negation leads towards the unconditioned; and it is 
d, not by counting verifications and abstracting from random 
erences, but by criticizing verifications and by taking everything 
it into account. 
these reasons, then, we distinguish sharply between ‘probably 
tring’ and ‘probably true’. For the same reasons we refuse to iden- 
ertainty’ in the sense of unit probability with ‘certainty’ in the 
of ‘certainly verified’. It follows that we find it meaningless to 
it by a fraction the probability of a verification. Similarly, we 
lous to argue that probable events are not certain events 
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because probable judgments are not certain judgments. Indeed, that 
fallacy would wreck our analysis. Not only are there two meanings to 
probability and two meanings to certainty but also there are two 
manners in which some events of non-systematic process can be inves- 
tigated. Classical procedures would yield particular, probably verified, 
conclusions about single events assigned a unit probability, wliece 
statistical procedures would yield general, probably verified, conclusions 
about events as members of coincidental aggregates by assigning them 
fractional probabilities. 
Before closing it may be well to add a word on the use of the terms, 
‘classical’ and ‘statistical’. In contemporary physics it is customary to 
oppose ‘classical’ to ‘quantum’ and ‘statistical’ to ‘mechanical’. So there 
arises the familiar division of classical mechanics (Newton), classical 
statistics (Boltzmann), quantum mechanics (Schrödinger, Heisenberg), 
and quantum statistics (Bose-Einstein, Fermi-Dirac). Clearly, however, 
the present study of heuristic structures demands not a fourfold but 
a twofold ‘division. Either intelligence anticipates the discovery of 
functional relations on which relations between measurements will 
converge, or else it anticipates the discovery of probabilities from which 
relative actual frequencies may diverge though only at random. The 
latter alternative has a fairly clear claim to the name, ‘statistical’. The 
former alternative is not limited to Newtonian mechanics and, in the 
opinion of many, does not regard quantum mechanics. It is a mode of 
inquiry common to Galileo, Newton, Clerk-Maxwell, and Einstein; it 
is as familiar to the chemist as to the physicist; it long was considered 
the unique mode of scientific investigation; it has been the principal 
source of the high repute of science. In such a.work as the present no 
one, I trust, will be misled if so classical a procedure is named ‘classical’. 





whole work will advance. For our goal is not any scientific object, 
universal and necessary truth, any primary propositions. Our goal 
concrete, individual, existing subject that intelligently generates 
critically evaluates and progressively revises every scientific object, 
incautious statement, every rigorously logical resting place that 
prematurely a home for the restless dynamism of human under- 
ding. Our ambition is to reach neither the known nor the know- 
ble but the knower. Chapter I spoke of the insights he seeks. Chapter 
thas introduced the heuristic structures that inform his seeking. 
hapters HI to V will consolidate this position. Chapters VI and VII will 
to the activities of more or less intelligent common sense. Chapter 
will bring science and common sense together. Chapters IX and 
‘will tackle the problems of critical judgment and, incidentally, will 

in to impatient readers what they have been about while we in the 
eight chapters were attempting to communicate to them the neces- 
prior insights. Finally, Chapters XI to XVII will endeavour to 
within a single view how the totality of views on knowledge, 
ity, and reality proceed from the empirical, intellectual, and 
consciousness of the concrete subject. 































































$. SURVEY 

Perhaps enough progress has been made for the rather novel orienta- 
tion of this inquiry to come into better focus. We began from the de- 
scription of a discovery to proceed to distinguish insights, their cumula- 
tion to higher viewpoints, and the significance of grasping that at times 
the point is that there is no point. In the present chapter we have moved 
not forward and outward to conclusions about objects but rather back- 
ward and inward to the subject's anticipations of insights that have not 
occurred and to the methodical exploitation of such anticipations. In 
that inward movement the reader can foresee the direction in which 





























































CHAPTER Ul 


THE CANONS OF EMPIRICAL METHOD 


À: examination of insight not only reveals the heuristic structures 

involved in empirical inquiry but also explains the rules or canons 

that govern the fruitful unfolding of the anticipations of intelligence. 
Six canons will be presented, namely, 


(1) selection, (4) parsimony, 
(2) operations, (5) complete explanation, 
(3) relevance, (6) statistical residues. 


There is a canon of selection, for the empirical inquirer is confined to 
insights into the data of sensible experience. There is a canon of opera- 
tions, for he aims at an accumulation of such insights, and the accumu- 
lation is reached, not in the mathematical circuit through insights, 
formulations, and symbolic images, but in the fuller circuit that adds 
observations, experiments, and practical applications. There is a canon 
of relevance, for pure science aims immediately at reaching the im- 
manent intelligibility of data and leaves to applied science the cate- 
gories of final, material, instrumental, and efficient causality. There is a 
canon of parsimony, for the empirical investigator may add to the data 
of experience only the laws verified in the data; in other words, he is 
not free to form hypotheses in the style of Descartes’ vortices; but he 
must content himself with the laws and systems of laws, exemplified by 
Newton’s theory of universal gravitation, and characterized generally 
by their verifiability. There is a canon of complete explanation: ulti- 
mately science must account for all data, and the account must be 
scientific; specifically the old philosophic opinion that extension is a 
real and objective primary quality cannot dispense one from the task of 
determining empirically the correct geometry of experienced exten- 
sions and durations. Finally, there is a canon of statistical residues} 
though all data must be explained, one must not jump to the con- 
clusion that all will be explained by laws of the classical type; there exist 
statistical residues and their explanation is through statistical laws. 
Before undertaking a fuller account of these canons, it may not be 
amiss to recall our viewpoint and purpose. The reader must not expect 


ractice of scientific investigation. Our aim still is an insight into the 







































(B) such consequences can be produced or, at least, observed. 
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retail the history of the development of empirical method, nor 
for descriptive accounts of what scientists do, nor anticipate an 
ent based on the authority of great names in science, nor hope for 
summary of directives, precepts, and recipes to guide him in the 






of insight. Our presumption is that empirical investigators are 
ent. Our supposition will be that the reader is already sufficiently 
with scientific history and procedure, authoritative pronounce- 
ts and practical directives. Our single purpose is to reveal the intelli- 
unity that underlies and accounts for the diverse and apparently 
ected rules of empirical method. Our concern is not what is 
„ or how it is done, but why. And our interest in seeking the 
why is not to extend methodology but to unify it, not to unify 
at methodology may be improved but to unify it in the hope of 
iting still more clearly and convincingly the fact and the nature of 





I. THE CANON OF SELECTION 


st, there is a canon of selection. 
a correlation or hypothesis or law or probability expectation or 
or system pertains to empirical science, then 





it involves sensible consequences, 






ly, empirical method prescinds from all questions and an- 
that do not involve distinctive, sensible consequences; and it dis- 
all that involve such consequences logically yet fail to be con- 
by the results of observation or experiment, 
he necessity of some canon of selection is obvious. Possible correla- 
hypotheses, laws, probability expectations, theories, and systems 
an indefinitely large group. They can be set up at will by the 
process of definition and postulation. But there is no reason why 
pirical inquirer should investigate all the trees in this endless 
‘of possible thoughts, and so he needs some canon of selection. 
neatness of the canon of selection is no less clear. Not merely 
exclude at a stroke all the correlations and theories that cannot be 
fant to empirical inquiry because they possess no sensible conse- 
s. Also it operates progressively and cumulatively by discarding 
he correlations and theories that possess sensible consequences by 
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logical implication but have been tried and found wanting. Finally, the 
canon of selection has its positive aspect; besides ruling the irrelevant 
out of consideration, it directs the scientist’s efforts to the issues that he 
can settle by the decisive evidence of observation and experiment. 
However, the neatness and simplicity of the canon of selection can 
prove a trap for the unwary. If the canon demands sensible conse- 
quences, still it is satisfied when those consequences are so slight that 
only an expert equipped with elaborate apparatus can detect them. If 
the sensible consequences must be involved by the correlation or law or 
expectation, still grasping that implication may suppose a profound 
mastery of a field, a capacity to follow recondite and intricate mathe- 
matical operations, and the audacity necessary to form new, primitive 
concepts and to follow long chains of abstract reasoning. Hence, be- 
sides the hodmen of science that gather the facts, there are also the 
architects of theories and systems. If no theory and no system pertains 
to empirical science unless it involves distinctive, sensible conse- 
quences, still an appropriate division of labour may well result in some 
empirical inquirers devoting most of their time and energy to the de- 
velopment of concepts and postulates, theorems and corollaries. 
Finally, as the canon of selection is not to be misinterpreted as a mere 
charter for obtuseness, still less is it to be taken as a mere excuse for 
logical fallacy. Questions that do not satisfy the canon of selection do 
not arise within the confines of empirical science, but it does not follow 
immediately that they do not arise at all. Issues that cannot be settled by 
observation or experiment cannot be settled by empirical method, but 
it does not follow immediately that they cannot be settled at all. 


1.1 The Restriction to Sensible Data 

Two further points call for consideration. 

As we have formulated it, the canon of selection demands sensible 
consequences. But it may be urged that empirical method, at least in its 
essential features, should be applicable to the data of consciousness no 
Jess than to the data of sense. Now, on this matter a great deal might be 
said, but the present is not the time for it. We have followed the com- 
mon view that empirical science is concerned with sensibly verifiable 
Jaws and expectations. If it is true that essentially the same method 
could be applied to the data of consciousness, then respect for ordinary 
usage would require that a method, which only in its essentials is the 
same, be named a generalized empirical method. 
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4.2 What Are Sensible Data? 





“Amore urgent issue is raised by the question, What are sensible data? 
‘A datum of sense may be defined as the content of an act of seeing, 
g, touching, tasting, smelling. But the difficulty with that defini- 
is that such contents do not occur in a cognitional vacuum. They 
merge Within a context that is determined by interests and pre- 
ypations. Nor is this true merely of ordinary perceptions, of the 
id who laughed at Thales for falling into the well. It is more 
icuously true of the scientific Thales, so interested in the stars, that 
did not advert to the well. Accordingly, it would be a mistake to 
pose that scientific observation is some mere passivity to sense im- 
pressions. It occurs within its own dynamic context and the problem is 
distinguish that cognitional orientation from the orientation of con- 
srete living. 
To be alive, then, is to be a more or less autonomous centre of 
ity. It is to deal with a succession of changing situations; it is to do 
romptly, efficaciously, economically; it is to attend continuously to 
present, to learn perpetually from the past, to anticipate constantly 
















































































down another step when already one has reached the floor. 
wW what differentiates the perceptual flow in one man from that of 
, is found in the pattern of interests and objectives, desires and 
ars, that emphasize elements and aspects of sensible presentations, en- 
ch them with the individual’s associations and memories, and project 
n into future courses of possible, fruitful activity. In some such 
shion, it would seem, must be explained the differences in the percep- 
of men and women, of people in different occupations, different 
tes, different stages in human history. 
‘Hence, to become a scientific observer is, not to put an end to per- 
eption, but to bring the raw materials of one’s sensations within a new 
ext. The interests and hopes, desires and fears, of ordinary living 
lave to slip into a background. In their place, the detached and disin- 
exigences of inquiring intelligence have to enter and assume 
Memories will continue to enrich sensations, but they will be 
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memories of scientific significance. Imagination will continue to pro~ 
long the present by anticipating the future, but anticipations with a 
practical moment will give way to anticipations that bear on a scientific 
issue. Just ds the woodsman, the craftsman, the artist, the expert in any 
field acquires a spontaneous perceptiveness lacking in other men, so too 
does the scientific observer. 

Still there is a difference and to it the scientist alludes when he insists 
that scientific observation is a matter of seeing just what there is to be 
seen, hearing exactly whatever sounds are sounded, and so forth. This 
dain cannot, I think, be taken literally, for the impartial and accurate 
observer, no less than anyone else, is under the dominance ofa guiding 
orientation. Still, the claim does possess its elements of truth, for the 
guiding orientation of the scientist is the orientation of inquiring intelli. 
gence, the orientation that of its nature is a pure, detached, disinter- 
ested desire simply to know. For there is an intellectual desire, an Eros 
of the mind, Without it, there would arise no questioning, no inquiry, 
no wonder, Without it, there would be no real meaning for such 

phrases as scientific disinterestedness, scientific detachment, scientific 
impartiality. Inasmuch as this intellectual drive is dominant, inasmuch 
as the reinforcing or inhibiting tendencies of other drives are success- 
fully excluded, in that measure the scientific observer becomes an ine 
carnation of inquiring intelligence and his percepts move into coincid- 
ence with what are named the data of sense. Accordingly, it is not by 
sinking into some inert passivity but by positive effort and rigorous 
training that a man becomes a master of the difficult art of scientific 


observation. 
2. THE CANON OF OPERATIONS 


Secondly, there is a canon of operations. 

Just as inquiry into the data of sense yields insights that are formulated 
in classical and statistical laws, so inversely, the laws provide premises 
and rules for the guidance of human activity upon sensible objects. 
Such activity, in its turn, brings about sensible change to bring to light 
fresh data, raise new questions, stimulate further insights, and so 
generate the revision or confirmation of existing laws and in due course 
the discovery of new laws. 

In the first instance, then, the canon of operations is a principle of 
cumulative expansion. Laws guide activities, which bring forth new 
laws, which guide further activities, and so forth indefinitely. 
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ondly, the canon of operations is a principle of construction. Man 
ys best what man makes for himself and so we began our study of 
by examining that elementary artefact, the cart-wheel. But the 
ment of science is followed by a technological expansion, by a 
Gnerease of the things that man can make for himself and so can 
erstand adequately because he has made them. Moreover, the more 
d and resourceful technology becomes, the greater the frequency 
artificial synthesis of natural products. Thus, Nature itself be- 
mes understood in the same fashion as man’s own artefacts, 
Thirdly, the canon of operations is a principle of analysis. Clearly, 
can analyse the objects that he himself can construct. But it is no 
that he can also analyse objects which, as yet, he cannot manage 
. For analysis is a mental construction and, where opera- 
ils, theoretical knowledge can step in to account for the 
of control, to identify the uncontrolled factors, to determine 
neasure their activity and influence, to discount their perturbing 
ect, and so to extrapolate to the law that would hold did they not 




















































Fourthly, the canon of operations is a principle of cumulative verifi- 
n. For laws guide operations successfully in the measure that they 
. Hence, in so far as laws and their implications in a vast 
ety of situations are repeatedly found successful guides of opera- 

their initial verification is cumulatively confirmed. 
, the canon of operations provides a test of the impartiality 
of observations. I do not mean that it makes intellectual 
ent and disinterestedness superfluous for, as is clear, the power 
‘totalitarian state can both corrupt the judge and pack the jury. 
y when a general conspiracy is absent, when ordinary good will can 
P posed, then the canon of operations, sooner or later, will 
bit on a grand scale in conspicuous failures even slight mistakes and 

ghts in observation. 

tthly, the canon of operations is a principle of systematization, In- 
yield simple laws, but simple laws are applicable only in pure 
The law of a free fall holds in a vacuum. But operations do not 
a vacuum. Hence, one is driven to determine the law of air 
fance and the laws of friction. Similarly, Boyle’s law has to be 
plem ented with Charles’ and Gay-Lussac’s, and all three need to 
d by Van der Waals’ formula. Thus, the canon of operations 
recall from the abstract realm of laws to the complexity 
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of the concrete and so to the necessity of ever more laws. Nor is this all, 
A mere congeries of laws will not suffice. For if one is to operate upon 
the concrete, one must be able to employ at once several laws. To 
employ several laws at once, one must know the relations of each law 
to all the others. But to know many laws, not as a mere congeries of 
distinct empirical generalizations, but in the network of interrelations 
of each to all the others, is to reach a system. 

Seventh, the canon of operations is a source of higher viewpoints. 
Already attention has been drawn* to the difference between the circuit 
of the mathematician and the circuit of the empirical scientist. The 
mathematicien mounts to higher viewpoints inasmuch as the symbolic 
representation of his previous terms and relations supplies the image in 
which insight grasps the rules of a more comprehensive systematization. 
But the empirical scientist advances to higher viewpoints, not solely by 
the construction of symbolic images, but more fundamentally by the 
expansiveness, the constructiveness, the analyses, the constant checking, 
and the systematizing tendencies of the canon of operations. In virtue of 
that canon, fresh data are ever being brought to light to force upon 
scientific consciousness the inadequacies of existing hypotheses and 
theories, to provide the evidence for their revision and, in the limit, 
when minor corrections no longer are capable of meeting the issue, to 
demand the radical transformation of concepts and postulates that is 
named a higher viewpoint. 


3. THE CANON OF RELEVANCE 


Thirdly, there is a canon of relevance. 

‘The canon of selection and the canon of operations might be regarded 
as obverse and reverse of the same coin. Both are concerned with the 
elementary fact that the empirical inquirer is out to understand, not 
what he may imagine, but what he actually sees. The canon of rele- 
vance, on. the other hand, aims at stating the type of understanding 
proper to empirical science. 

Now it would be a mistake to say that the empirical scientist has no 
use whatever for final, material, instrumental, or efficient causes. Inas- 
much as he praises the value and utility of science, he speaks of final 
causes. Inasmuch as he places that value and utility in the technological 
transformation of raw materials, he knows and acknowledges material 
and instrumental causes. Inasmuch as he accepts and acts upon the canon 
* Chapter If, §1.2. 
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operations, he is an efficient cause engaged in testing his knowledge 





its consequences. 
However, it is also clear that such types of causality lie not in the 
ore but on the periphery of empirical science. They are the concern, 
tof pure, but only of applied science. They have to do with the use 
9 which science may be put rather than with the inner constituents of 
ence itself. 
F The canon of relevance regards such inner constituents. It states that 
pirical inquiry primarily aims at reaching the intelligibility im- 
nent in the immediate data of sense. Once that intelligibility is 
hed, one can go on to ask about the value or utility of such know- 
, about the tools that can be fashioned under its guidance, about 









































‘What precisely does the canon mean? 
First, it presupposes that the same data can provide a ing-poii 
different types of insight. . WEA 
Secondly, it observes that questions about final, material, instru- 
and efficient causality automatically head one away from the 
a in hand. If I ask about the end of the cart-wheel, I turn to carts and 
and soon find myself involved in the economics of transporta- 
If I ask about the wood or iron of the cart-wheel, the issue is 
ly transposed to forestry and mining. If I ask about the wheel- 
it’s tools, I am led on to discuss technology. If I inquire into the 
eelwright himself, I am confronted with the sociology of the divi- 
on of labour and with the psychology of the motivation of craftsmen. 
rdly, it also observes that there is a further type of insight that 
es immediately from the data. Such is the grasp that precedes and 
nds the definition of the circle. Such was Galileo’s insight formu- 
d in the law of falling bodies. Such was Kepler’s insight formulated 
laws of planetary motion. Such was Newton's insight formulated 
theory of universal gravitation. Such has been the point in the 
well established technique of measuring and correlating measure- 
ts. Such is the goal of the classical heuristic structure that seeks to 
ine some unknown function by working out the differential 
lons, of which the unknown function will be a solution, and by 
osing by postulation such principles as invariance and equivalence. 
Fourthly, it notes that this intelligibility, immanent in the immediate 
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data of sense, resides in the relations of things, not to our senses, but to ot know. It is difficult inasmuch as knowing exactly what one knows 
one another. Thus, mechanics studies the relations of masses, not to our what one does not know has been reputed, since the dan nr 
senses, but to one another. Physics studies the relations of types of a rare achievement. None the less, some account of this 
energy, not to our senses, but to one another. Chemistry defines its ental canon must be attempted at once, even though its full 
clement; not by their relations to our senses, but by their places in the neaning and implications can come to light only later. 
pattern of relationships named the periodic table. Biology has become On the previous analysis, then, empirical method involves four dis 
an explanatory science by viewing all living forms as related to one elements, namely ao 
another in that complex and comprehensive fashion that is summarily Pee ation cf 
denoted by the single word, evolution. T m 

Fifthly, it notes that this intelligibility is hypothetical. It does not im- 1] pee ee. aA 
pose itself upon us, as does the multiplication table or the binominal ) the formulation of the insight or set of insights, and 





theorem. It announces itself as a possibility, as what could be the rele- ) the verification of the formulation, 

vant correlation or function or law. Now the necessary must be, but low, the empirical investigator cannot be said to know what is not 
the possible, though it can be, may, in fact, be or not be. Hence, em- erified and he cannot be said to be able to know the unverifiable. Be. 
pirical science rests upon two distinct grounds. As insight grasping pos- se, then, verification is essential to his method, the canon of pars. 
sibility, it is science. As verification selecting the possibilities that in y in its most elementary form excludes from scientific ection 


fact are realized, it is empirical. nts that are unverified and, still more so, 

There is, then, an intelligibility immanent in the immediate data of 
sense; it resides in the relations of things, not to our senses, but to one 
another; it consists not in an absolute necessity, but in a realized possi- | Classical Laws 
bility. 


all that are unveri- 


condly, verification is of formulations, and formulations state 








Ought there not to be introduced a technical term to denote this type a à 
of intelligibility? The trouble is that the appropriate technical term has e relations of things to our senses, and 
long existed but also has long been misunderstood. For the intelligi- (2) the relations of things to one another. 
bility that is neither final nor material nor instrumental nor efficient ows that formulations contain two ty; 3 
SN > A ypes of terms which may be 
causality is, of course, formal causality. But when one speaks of formal respectively, experiential conjugates and 
causality, some people are bound to assume that one means something 3 pa ugates and pure or explanatory 


connected with formal logic; others are bound to assume that one Experiential conjugates are correlatives whose meaning is ex. 





means merely the heuristic notion of the ‘nature of . ..’, the ‘such as essed, at least in the last analysis, b saliny 

to...', the ‘sort of thing that. ..”, If both of these misinterpretations man experience. ysis, by appealing to the content of some 
are excluded, what we have called the intelligibility immanent in sen- Desir” willbe: odii 

sible data and residing in the relations of things to one another, might Paling to visual experiences ‘sounds’ tcl wl iar by 
be named more briefly formal causality or rather, perhaps, a species of FY experiences; ‘heat’ when defined by appealin 7 appe pliner 
formal causality. g le ex- 


ippealing to an experience of effort, 
n a Pressure. 

t enough that experiential conjugates satisfy 
Fourthly, there is a canon of parsimony. Y- The fundamental ct vere not only by 


rare set of such terms is verified, 
It is at once obvious and difficult. It is obvious inasmuch as it forbids Bits, but also by the secular experience of humanity Sceatee gy 


the empirical scientist to affirm what, as an empirical scientist, he does terms in virtue of their specific preoccupation but as long as 


4. THE CANON OF PARSIMONY 
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these terms satisfy the definition of the experiential conjugates, they 
will be in principle verifiable. 

Pure (or explanatory) conjugates, on the other hand, are correla- 
tives defined implicitly by empirically established correlations, func- 
tions, laws, theories, systems. 

‘Thus, masses might be defined as the correlatives implicit in New- 
ton’s law of inverse squares. Then, there would be a pattern of relations 
ships constituted by the verified equation; the pattern of relationships 
would fix the meaning of the pair of coefficients, my, mg; and the mean- 
ing so determined would be the meaning of the name, mass. In like 
manner, heat might be defined implicitly by the first law of thermo- 
dynamics and the electric and magnetic field intensities, Eand H, might 
be regarded as vector quantities defined by Maxwell's equations for the 
electromagnetic field.* 

Now, such pure conjugates satisfy the canon of parsimony. For the 
equations are or can be established empirically. And by definition pure 
conjugates mean no more than necessarily is implicit in the meaning of 
such verified equations. 

There is, however, a difference between the mode of verifying pure 
conjugates and the mode of verifying experiential conjugates. For the 
experiential conjugate is either a content of experience, such as secing 
red or touching extension, or else a correlative to such a content, for 
instance, red as seen or extension as touched, or finally, a derivative of 
such correlatives, as would be the red that could be seen or the exten- 
sion that could be touched. On the other hand, the pure conjugate has 

its verification, not in contents of experience nor in their actual or 
potential correlatives, but only in combinations of such contents and 
correlatives. I see, for instance, a series of extensions and alongside each 
I see a yard-stick; from the series of combinations I obtain a series of 
measurements; ftom another series of combinations obtain another 
ements; from the correlation of the two series, together 


series of measur 
Jam led to posit as probably realized some con- 


with the leap of insight, 
tinuous function; pure conjugates are the minimal correlatives implicit 


in such functions; and their verification finds its ground, not in experi 
ence as such, but only in the combination of combinations, etc., et» 
etc., of experiences. 

‘As the reader will have noted, the definitions of pure and experien 
conjugates drop all mention of things whether related to one another 


* See, on this point, Lindsay and Margenau, p. 310. 


tial 





















The Canon of Parsimony 81 


r to our senses. The reason for this omission is that the notion of the 
gs’ is highly ambiguous and, as yet, we are unprepared to apply 
fhe canon of parsimony to it.* However, though the notion of thing 
as been omitted, the point of the distinction between the relations ie 
gs to one another and to our senses remains. For in every experience 
may distinguish between content and act, between the seen 
the seeing, the heard and the hearing, the tasted and the tastin 
so forth, Let us represent, then, any series of experiences i 
e series of pairs, AA’, BB’, CC’, ..., where the unprimed ed 
denote contents and primed letters denote the corresponding acts 
low correlations may be reached by combining the unprimed com- 
ents, A, B, C,..., or by combining the primed components 
BY, C’,..., or by combining both primed and unprimed com- 
ts. In the first case, one will deal with the relations of contents to 
neanother and one will prescind from the corresponding acts; and in 
fashion, without any mention of things, one deals with what 
therto has been named the relations of things to one another. In the 
nd case, one will prescind from contents and correlate acts, to 
tain a psychological or cognitional theory. In the third case, one will 
employing experiential conjugates and further information will be 
led to settle whether one is working towards the goal of natural 
ence or of cognitional theory. j n 
er, as this analysis reveals, there are only three basic alternatives 
er one’s terms are experiential conjugates or else they are pure con 
based on combining contents alone or finally they are a special 
of pure conjugates based on combining acts alone. Still, theoretical 
s is one thing, and concrete practice is another. Thus, one would 
inclined to say that physicists move easily and unconsciously back 
forth between the use of experiential and pure conjugates. When 
are called upon to define their terms, commonly they will suppose 
definition comes at the beginning and so offer definitions of experi- 
tial conjugates. On the other hand, methodologists and theorists of 
ical science will be puzzled by the multiplicity of definitions 
a a a ae science and so they tend to disagree with one 
Mer. Thus E. Cassirer in his well-known Substance and Function 
izes the relational and serial aspect of scientific terms. V. Lenzen 
2 ie Bhi ae Tg the genetic process that 
s orce, heat, extension, duration, 
* See Chapter VII. í 











































































































































































82 The Canons of Empirical Method The Canon of Parsimony 83 
| etc., to move through a process of redefinition towards terms implicitly done only by achieving the insights that ground the formulation, first, 
| defined by empirically established principles and laws. Finally, Lindsay of experiential and, later, of pure conjugates. i 
and Margenau in their Foundations of Physics, while they are more con- But for every answer to a question for intelligence, there is a corre- 
| cerned with ideas than concepts, may be said to exhibit a preference for sponding question for reflection; and all questions for reflection have 
MW] terms implicitly defined by equations. ‘the peculiarity that they can be answered appropriately simply by say- 
For our purpose it would seem to be sufficient to reveal the materials ‘ing either ‘Yes’ or ‘No’. IfI ask what a body is, I can also ask whether 
l | which scientists and theorists of science employ in different manners there are bodies. If I ask how bodies fall, I can also ask whether bodies 
ii and to show that these materials, despite incidental variations, satisfy . If I ask how bodies would fall in a vacuum, I can also ask whether 
Ig the canon of parsimony. any bodies ever fall in a vacuum. Generally, the enunciation of every 
| Jaw can be followed by the question for reflection that asks whether 
Wh 4.2 Statistical Laws ‘the law is verified, and the definition of every term can be followed by 
| However, besides classical laws, there also are statistical laws; and fhe question for reflection whether the defined exists or occurs. In- 
| since the latter as well as the former are verifiable, it would seem that, ersely, wheneyer one asserts verification or existence or occurrence, 
| besides pure and experiential conjugates, one must also recognize ‘one may be asked what is verified, what exists, what occurs. 
i events, When the demonstrator in a lecture room propounds a law of Thus, questions for intelligence and questions for reflection are uni- 
HI} nature and proceeds to illustrate it by an experiment, he does not in- versally concomitant and complementary. 
| form his class that the law will be refuted if the experiment does not There is a parallel concomitance and complementarity between con- 
work. On the contrary, he points out that the law retains its validity ites and events. Without events, conjugates can be neither dis- 
even if it happens that the experiment is a failure. And members of the vered nor verified. Without conjugates, events can be neither dis- 
class may add interest to the proceedings by determining the statistical tinguished nor related. Such, I submit, is the elementary scheme in 
| law of the demonstrator’s successes. The law of nature, then, is one ich insight can grasp what is meant by the otherwise puzzling name, 





i thing. The event of its illustration is another. And such events are sub- vent. 
| ject to laws of a different type which is named statistical. . Now formulations that concern events satisfy the canon of parsi- 
What, then, is an event? The simplest answer is to say that it is a mony. For probability expectations or statistical laws are formulations 

primitive notion too simple and obvious to be explained. Still, all answer the question for intelligence, How oftén? They concern 

i) primitive notions, however simple and obvious, are related to other ents, for the frequency they assign is a frequency of events. Finally, 


| equally primitive notions, and the set may be fixed by offering the data frequency assigned by a statistical law is verifiable; for the assigned 
{ in which insight may grasp the relations. equency is an ideal frequency; it is distinct from the actual frequencies 
Let us begin, then, by formulating our answer. Events stand to con- it can diverge from it in non-systematic fashion; and it can be veri- 


jugates as questions for reflection stand to questions for intelligence. by appealing to those actual frequencies. 
‘What is meant by a conjugate has been explained. > it this point our account of the canon of parsimony must be brought 
Moreover, knowledge of conjugates results from a process of in- close. As the reader will have observed, attention has been confined 








quiry, of asking questions; and the relevant questions all have the pecul- Othe positive aspects of the canon, to the experiential conjugates, the 
iarity that none of them can be answered appropriately by simply say- conjugates, and the events that are the terms of verifiable formu- 
| ing either Yes’ or “No”, Thus, when one asks what is the ‘nature of- «t lons. Whether things and their existence satisfy the canon, is a further 
“the sort of thing that ...’, the ‘such as to .. 2, the correlation to ue on which we have not touched. On the other hand, the negative 
specified, the indeterminate function to be determined, it is awe exclusive aspects of the canon, though they constitute its chief signi- 
| meaningless to answer ‘Yes’ or ‘No’. One is called upon to state a Ance and utility, are too numerous to be mentioned and can best be 
|i nature, specify the correlation, determine the function, and that can lt with incidentally when occasion arises. 


| ua 
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jons and durations of experience in exactly the same relations as 
yerlengths of light stand to experiences of colour, as longitudinal 
es in air stand to experience of sound, as the type of energy defined 


5. THE CANON OF COMPLETE EXPLANATION 


































Fifthly, there is a canon of complete explanation. 


The goal of empirical method is commonly stated to be the com- the first law of thermodynamics stands to experiences of heat, etc. 
plete explanation of all phenomena or data: ‘Moreover, in our analysis, this conclusion rests upon the canon of 

In a sense, perseverance in the pursuit of this goal is assured by the mplete explanation. All data are to be explained. The explanation of 
canon of selection especially when it is implemented by the canon of lata consists in a process from experiential conjugates towards pure 
operations. Any particular investigator may overlook or ignore cer- jugates. Therefore, from extensions and durations as experienced 
tain data. But his oversight or disregard will normally be corrected by must be a process to extensions and durations as implicitly defined 
other investigators substantiating their hypotheses and refuting those of 
their predecessors by appealing to hitherto neglected facts. her, as extension and duration, so also local movement has a pre- 

None the less, a separate enunciation of this canon is relevant par- ary definition in terms of experiential conjugates and an ex tes 
ticularly at the present time when a mistaken twist given to scientific y definition in terms of pure conjugates. It was obvious and cae 


method at the Renaissance finally is being overcome. e for Galileo and Kepler and Newton to conceive local movement 





Where we distinguished between experiential and pure conjugates, two steps of determining a path or trajecto 
Galileo distinguished between secondary and primary qualities, s on the path with instants of time. After 
Secondary qualities were merely subjective appearances that arise in 
an animal's senses as a result of the action of other primary qualities; apprehend the duration of his movement as concomitant with the 
sichi appearances were ilusteated:by, colar as'seen; sounds at heard of our watching. None the less, this account of local mosas 
heat as felt, tickling as experienced, and the like. Primary qualities, on n be no more than preliminary for, throughout, it is in seis 
the other hand, were the mathematical dimensions of the teal and objec- movement as related to us, as in terms of experiential conjugates, Wh, 
tive, of matter in motion. Hence, while we would place scientific pro- ment is, when movements are defined in terms of their relent 
gress in the movement from experiential to pure conjugates, Galileo toone another, is another question, The answer to it will de it ne 
placed it in the reduction of the merely apparent secondary qualities answer that determines extensions and durations as pute conjugeren 
their real and objective source in primary qualities. fid so itis that Relativity mechanics conceives a velocity, notava hine 
The crucial difference between the two positions regards space and Hon of three dimensions with time as a parameter, but a: function of 
time. For Galileo, they were primary qualities, for there would be ex- dimensions, of which three are spatial and the fourth temporal. 
tension and duration if there were matter and motion whether or not Twe add the canon of parsimony to the canon of complete caplan 
any animals with their sensitive experiences existed. For us, on the Hy more fundamental objections to the Galilean theory of set nuns 
other hand, there is to be drawn the same distinction between exten- nation come to light. ry of scientific 
sion and duration as experiential and as pure conjugates as there is to be Hl experiential and pure conjugates are verifiable, and in so fa 
drawn between the two formulations of colours or sound or heat or ier ate verified, they possess an equal claim upon i Ai ys far as 
electric phenomena. Te follows that Galileo's repudiation of secondary qualities as cee 
As experiential conjugates, extensions and durations are defined as ce is a rejection of the verifiable as mere peire ere 
correlatives to certain familiar elements within our experience. ly, Galileo did not base his affirmation of the reality and 
As pure conjugates, extension and duration are defined implicitly by İvity of primary qualities upon a claim that these qualities es 
the postulate that the principles and laws of physics are invariant under : em, were verifiable or verified. Accordingly, his affirma. 


inertial or, generally, under continuous transformations. 


extra-scientific. It did not satisfy 
Thus, on our analysis, the space-time of Relativity stands to the ex- 


s the canon of parsimony; and 
if anyone were to try to bring the Galilean position inte line 
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with that canon, first of all he would have to settle an account with 
Einstein who has made various proposals regarding the space-time of 
physics and has some grounds for supposing his line of thought verifi- 
able and, to some extent, verified. 


6. THE CANON OF STATISTICAL RESIDUES 


Sixthly, there is a canon of statistical residues. It presuppuses the 
existence of inquiry of the classical type and from that premise it con- 
cludes to the existence of residues that call for statistical inquiry. 


6.1 The General Argument 

The basic distinction is between abstract system and particular cases, 
Both are objects of insight. But the particular case is the typical instance, 
presented by sense or imagination, and understood by insight into the 
presentation. In contrast, the abstract system is neither sensible nor 
imaginable; it is a conceptual object constituted by terms and relations 
that, at least in the last resort, are defined implicitly. 

Particular cases are relevant both to the genesis and to the application 
of abstract system. For the formulation of system comes at the end of a 
cumulative series of insights into different particular cases. Again, once 
abstract system is formulated, it can be applied to concrete situations 
only in so far as there occur insights into the situations as sensibly given; 
for without such insights there cannot be selected the relevant laws of 
abstract system, there cannot be determined the mode in which the 
laws combine in the concrete situation, and there cannot be substituted 
numerical values for the variables and undetermined constants of the 
general formulae. 

Now let us suppose full knowledge of all classical principles and 
laws. Then we suppose full knowledge of abstract system: for principles 
and laws are relations; such relations necessarily involve the terms that 
they define implicitly; and abstract system consists in terms implicitly 
defined by the relations expressed in verified principles and laws. 

However, if this full knowledge of abstract system is to be applied to 
the concrete universe, there will be needed a manifold of insights into 
particular cases. For, as was noted above, abstract system is applied to 
concrete situations only and inasmuch as insight into the situations 
selects the relevant laws, determines the mode of their combination, and 
substitutes numerical values for the variables and undetermined con- 

stants of the laws. 
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still, the manifold of particular cases is enormous, and so there arises 
estion whether it can be cast into some ordered sequence. If it 
then knowledge of the sequence and of a few strategically chosen 
j cases would suffice to transform mastery of abstract system 
a scientific understanding of the universe. But if it cannot, if the 
old of particular cases does not form any kind of ordered sequence 
abstract system can be applied only to a limited range of particular 
and new methods must be found if we are to reach an under- 
ding of the concrete universe as a whole. 
Jn fact, it can be shown that there do exist recurrent particular cases. 
example, our planetary system is periodic; it is an individual set of 
ses; most of them are visible; and a relatively small number of con- 
insights makes it possible to determine an indefinite sequence of 
ular cases. 
the other hand, while such schemes of recurrence are many not 
in number but also in kind, still each presupposes materials in a suit- 
able constellation that the scheme did not bring about, and each sur- 
ves only as long as extraneous disrupting factors do not intervene. 
periodicity of the planctary system does not account for its origin 
cannot guarantee its survival. 
loreover, there does not seem to exist any universal scheme that 
ls the emergence and survival of the schemes that we know. 
i gly, in the last analysis we are driven to accept the second 
tive. There does not exist a single ordered sequence that em- 
es the totality of particular cases through which abstract system 
a pe replied a ties AE aF In other words, though all 
o y law, still the laws reveal only the 
fact component in concrete relations; the further concrete com- 
nent, though mastered by insight into particular cases, is involved in 
empirical residue from which systematizing intelligence abstracts; 
oes not admit general treatment along classical lines; it is a residue, 
over after classical method has been applied, and it calls for the im- 
mentation of statistical method. 
ich is the general argument, and a more detailed account of its 


ning now has to be attempted. 



































































: task is to clarify the notion of abstraction. On a simple and 
view, the abstract is an impoverished replica of the concrete. 
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‘Red’ means what is common to all instances of ‘red’. ‘Man’ means 
what is common to all instances of ‘man’. That is all there is to it. 

Now with this view of abstraction, one can admit classical laws and 
one can admit statistical laws but one will be at a loss to determine 
some coherent manner in which both classical and statistical laws can 
be acknowledged. This may be shown as follows: 

Let A, B, C, denote sensible data, and let a, a’, a”’, . . ; b, b', B, |. 
cc, ¢’, ...; denote the totality of their impoverished replicas. Then, 
there is no aspect of sensible data without its impoverished replica; 
inversely, the totality of sensible data can be constructed out of the 
totality of impoverished replicas. 

Hence, if one admits some classical laws, one admits that some im- 
poverished replicas are related systematically. Moreover, if one admits 
the classical laws as objective, there must be systematic relations not 
only between the impoverished replicas but also between the concrete 
aspects of sensible data to which they correspond. It follows that the 
classical laws can be objective only if they hold in the concrete. Finally, 
it will be only by denying the canon of complete explanation of all 
data, that one can admit systematic relations between some impover- 
ished replicas and deny systematic relations between others. It will 
follow that the only laws will be classical laws, and that statistical laws 
cannot be more than a cloak for ignorance. 

Inversely, if one admits some statistical laws, then one denies 
systematic relations between some impoverished replicas. If the statis- 
tical laws are objective, there cannot be systematic relations between 
the corresponding aspects of sensible data. At least in those cases, 
classical laws are excluded. Moreover, to show that classical laws are 
not merely the macroscopic illusion resulting from a multitude of 
microscopic, random occurrences, a correct theory of the abstract is 
needed; and in the present hypothesis, that correct theory is lacking. 

What is, then, the correct theory? 

So far from being a mere impoverishment of the data of sense, 
abstraction in all its essential moments is enriching. Its first moment is 
an enriching anticipation of an intelligibility to be added to sensible 
presentations; there is something to be known by insight. Its second 
moment is the erection of heuristic structures and the attainment of in- 
sight to reveal in the data what is variously named as the significant, the 
relevant, the important, the essential, the idea, the form. Its third 
moment is the formulation of the intelligibility that insight has re- 
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led. Only in this third moment does there appear the negative 
of abstraction, namely, the omission of the insignificant, the 
elevant, the negligible, the incidental, the merely empirical residue. 
foreover, this omission is neither absolute nor definitive. For the 
empirical residue possesses the universal property of being what intelli- 
ence abstracts from. Such a universal property provides the basis for a 
ond set of heuristic procedures that take their stand on the simple 
‘premise that the non-systematic cannot be systematized. 
fow our whole effort has been to draw attention to the fact of in- 
it, to the enriching moments on which abstraction follows, Accord- 
Jy, it is in this sense that we affirm classical laws to be abstract. So far 
being an impoverishment of sensible data, abstraction is an en- 
ment that goes beyond them, Because abstraction goes beyond the 
ible field, the frontiers of the abstract are not coterminous with the 
tiers of the experienced. Hence, full and exact knowledge of the 
tems to be reached by abstraction by no means denies the existence 
of an empirical residue that is non-systematic. Again, just as in abstrac- 
n we prescind from the empirical residue, so when we come to the 
te applications of abstract principles and laws, we are forced to 
into account the non-systematic conditions under which the 
tematic has its concrete realization 




























The Abstractness of Classical Laws 


the second place, it may be well to recall that classical laws are 







(1) in their heuristic anticipation, 
(2) in the experimental techniques of their discovery, 
(3) in their formulation, and 

4) in their verification. 










Yy are abstract in their heuristic antici 
ts on the detached and disinterested drive of inquiry, and it consists 
pure desire to understand. Hence, the canon of relevance demands 
lat one seek the immanent intelligibility of the data; the canon of 











ipation. For that anticipation 
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for all data that are not significantly different, and the correlation to be 
specified is reached only if it holds for All parallel instances. 
Secondly, classical laws are abstract in the experimental techniques of 
their discovery. For the experimenter makes no pretence to deal with 
concrete situations in their native complexity; on the contrary, he aims 
overtly at reducing that complexity to a minimum and so he does all 
he can to bring the concrete into some approximation to an idval, 
typical, definable conjunction of materials and agents. Accordingly, as 
he begins with an effort to secure materials from which all impurities 
have been removed, so he ends with an argument that rests on their 
theoretical definitions. As he begins by requiring instruments con- 
structed in accord with accurate specifications, so he ends by interpret- 
ing their performance on the basis of their ideal, often schematic, 
structure. He measures, but he does so many times, and his accepted 
result is just the probable mean of actual results. He reaches a conclus- 
ion with which others agree, but the agreement makes allowance for 
the intrusion of extraneous factors and it acknowledges no more than 
a limited number of significant decimal places. At every turn it seems 
apparent that the concern of experiment is to determine, not the par- 
ticular observable qualities of the particular materials with which one 
deals, but a theoretical correlation between definable and abstractentities, 
‘Thirdly, classical laws are abstract in their formulation. As laws, they 
are correlations linking correlatives, and the correlatives are never the 
unique data of some particular time and place. Indeed, they are not 
even generalized data, but generalized combinations of combinations 
of combinations of data. Nor may one suppose that the data, taken in 
these serial combinations, uniquely determine what the law must be. 
For the discontinuous set of observations, represented, say, by points 
on a graph, can be satisfied by any number of laws, of which the 
scientist chooses the one that, all things considered, he reputes to be the 
simplest. Enriching abstraction is still at work. 
Fourthly, classical laws are abstract in their verification. For verifica~ 
tion is reached, not by appealing to this or that isolated instance, but by 
securing as large and various a range of instances as both direct and in- 
direct procedures make possible. It follows that what is verified is, not 
this or that particular proposition, but the general, abstract formula- 
tion that alone admits the large and various range of applications. 
Again, to repeat the argument from another viewpoint, what is verifi 
is what can be refuted or revised. What can be refuted or revised, is the 
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eral, abstract formulation. And so what is verified is the general, 


formulation. 





6.4 Systematic Unification and Imaginative Synthesis 


In the third place, an objection must be met. Taken singly, classical 
ys are abstract. But what is true of single laws, need not be true of the 


of laws. The single laws are abstract beca 
totality of aspects of the data. But the totali 










use they do not cover 
ty of laws would cover 


at totality of aspects, and so the totality would be not abstract but 


te. 






Now this objection may be merely a reversion to the assumption that 


traction yields mer. 






ely an impoverished replica of sensible data, In 


‘case, it has been met already. For the totality of aspects of data ex- 


ed by the totality 






of classical laws will not include the aspects that 


ive named an empirical residue.* Even when all classical laws are 


wn, individuality and continuity, 






particular place and particular 


will not be explained but abstracted from, 
wever, the objection may be advanced by those that grant 


tion to be not impoverishin, 


it the canon of opera 








p g but enriching. They will point out 
tions forces empirical inquiry to go beyond the 


aggregation of isolated laws to the development of systems. It is 


“enough to know the law of falling bodi 
ww of friction. One also has to kno’ 







ies, the law of air resistance, 
w how to apply these laws 


ously if one is to solve practical problems. Hence, the dis. 


y of laws has to be accompanied by 
n laws and, no less, of correlation 
exists, then, a movement towards 


Jaws and, as this 


may expect that, when all laws are kn 
: also will be known a systematic uni 











the discovery of correlations 
ns between the correlations. 
ment the systematic unification of 
unification is prompted by concrete problems, 

own exactly and completely, 
ification commensurate with 


Process in its concrete, historical unfolding. 


consideration is, 


d process in its conci 


a large and gener 


and Jong intervals of time; it exhibits not a 


t brings forth 
fers break-downs. 


letete unfolding of the world pri 










I think, impressive. But, strangely enough, 
rete historical unfolding rather conspicuously 
Tous use of the statistical techniques of large 

rigid but a fluid 


novelty and development; it makes false starts 


It would seem, then, that an understanding of 


ocess will not be based exclu- 
* See Chapter I, § 5.. 
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sively on classical laws, however exactly and completely known, but 
‘na fandamental manner will appeal to statistical laws. 

Accordingly, the facts force us to a closer scrutiny of the argument 
from the systematic unification of laws, and the scrutiny brings to light 
an underlying ambiguity. It is one thing to attain 2 systematic unifica- 
tion; itis another to reach an imaginative synthesis. Thus, Riemannian 
geometry is a systematic unification, for it provides a single set of prin- 

for dealing with n-dimensional manifolds of 


ciples and techniques for 
various curvatures. But Riemannian geometry is not an imaginative 


synthesis for we cannot imagine more than three dimensions and we 
normally imagine only flat surfaces. Again, Ptolemy and Copernicus 
possessed imaginative syntheses of celestial movemen but the laws of 
those movements were discovered by Galileo and Kepler, and the 
systematic unification of the laws was the achievement of Newtonian 


mechanics. To offer another example, nineteenth-century physicists 
made a notable series of efforts to construct an imaginable model of the 
ystematic set of equations 


aether.* But the fruit of their labours was a s 

verifiable in pointer readings. Today one may prefer Einstein, who 
clings to determinist views, or one may join the majority, who regard 
Quantum Mechanics as satisfactory. But neither alternative offers an 
imaginative synthesis. For Einstein offers a set of differential equations 


for « four-dimensional, curved manifold, and Quantum Mechanics, as 
through N. Bohr's 


it originated by giving up the attempt to carry 
model of the atom, so now it refuses to portray the objective process 
that leads up to observables. 

There is, then, a difference between system: 
imaginative synthesis. Systematic unification is effected in the logical 
or conceptual order. It is attained when the totality of laws is reduced 
to minimum sets of ‘defined terms and postulates, so that any law can be 
related to any other, and any aggregate of laws can be intelligibly com- 


Fined and simultaneously employed. On the other hand, an imagina- 


tive synthesis is secured when images, informed by insight, are altered 
imagine the sun, 


in accord with known laws. In this fashion one may 1 
the planets, and their satellites in appropriate collocations and under- 
Stand their imagined movements in accord with mechanical laws. 
Clearly, such imaginative synthesis goes beyond the abstract content a 
the laws and supposes that certain bodies exist in certain relative posk- 


# See E. T. Whittaker, A History of the Theories of Aether and Electricity, D 
sity Press, Longmans, London, 1911. 
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s with velocities less than the velocity of escape. One has pass 









se facts that pertain to applied science. Now the ultimate attainment 





of fact, and so that ultim: i 
o » and ate attainment cannot i 
inative synthesis. E peas 
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ed 


the tasks of pure science; one has introduced the suppositions and 


of 


tic unification of classical laws will not include particular 


an 


systematic unification does not include imaginative synthesis, so it 
not even guarantee its possibility. It is true enough that images are 












sary for the emergence of insight i 

; a ights, but the images may be not 
entative pa symbolic, not pictures of the visible ‘ieee a 
l tical pain on pieces of paper. Even if one supposed that, 
as the image of the cart-wheel approximates the definition of the 










ko; S i 
a A w spoe iie opponi every classical law, 
e s not follow that the aggregate of imate 
p! i of approximate 

might somehow coalesce into a composite picture pi approxi- 


to the systematic unification of all laws. 


objection, then, breaks down on two points. In itself, it is incon- 









. Knowledge of all classical laws would be 
e ofa e an understandi 
e concrete only if it included a vast imaginative Site mood 









empirical inquiry heads for a systematic unification of its laws. B 












be superfluous. But the conspicuous use of statistical techniqu 









tanding of our universe. 









Existence of Statistical Residues 








quent statistical residues. Hence, it will be argued 


4 are fulfilled, 

) a ES pcos to be outlet form diverging series, and 
ené: j e P 

) ta z n — e patterns of such diverging series are 


























conc ituati 
Tete situations and thereby reach conditioned predictions. 
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TA evidence that such a systematic unification ensures the pos- 
any EDS synthesis Moreover, if the totality of classi- 
provided an understanding of the concrete, statistical laws 





ies 


d process shows that statistical laws are not superfluous in an 


the fourth place, an attemy 
ts 1 » an pt must be made to indicate 
both the indeterminacy of abstract classical laws and Pma 


) that classi i i 
classical laws hold in concrete instances only inasmuch as 


assical Laws Conditional. First, it is possible to apply classical 
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For example, if two motor cars are headed for the same spot, if their 
distances from the spot and their speeds are equal, then they will col- 
lide, provided they do not alter their directions or speeds, and provided 
that no obstacles force them.to do so. 

Similarly, in the general case, an event, Z, can be concluded’ from 
prior circumstances, Y, provided some P, Q, R, . . . continue to occur 
and provided some U, V, W, .- . do not intervene. 

Secondly, the necessity of positing conditions is universal. For the 
link between the antecedent circumstances and the consequent event 
rests on abstract classical laws. Just as the discovery of such laws rests on 
an experimental exclusion of extraneous factors, just as their verifica- 

tion stands despite contrary instances in which extraneous factors are 
not excluded, so when one returns from the abstract to concrete applica- 
tions, the possible existence of extraneous factors has to be taken into 
account. 

Thirdly, when the deduced or predicted event is fully determinate, 
then the conditions must be fulfilled right up to the occurrence of the 


event. 

To return to the example of the two motor cars, it is one thing to 
infer or predict a collision, and it is quite another to infer or predict 
that a first contact will be between a very small area, P, on one car and 
a similar very small area, Q, on the other. If the cars are travelling at 
sixty miles an hour and at the present instant they are just one inch 
apart, one might say that a collision is inevitable. No matter what hap- 
pens in the remaining fraction of a second, there will be some impact. 
But under the same assumptions one cannot offer to drop all provisos 
and yet predict a first contact between specified small areas. For in the 
last fraction of a second there could occur some alteration of the speed 
or direction or swaying of either car; and that alteration would upset 


the prediction. 


6.5.2 The Diverging Series of Conditions. Next, in the general case, con 
ditions form a diverging series. 

For in the general case, any event, Z, is deducible from antecedent 
circumstances, Y, provided some P, Q, R, ~. continue to occur and 

rovided some U, V, W, ... do not intervene. 

Tt follows that the occurrence of the P, Q, R, .-+ and the non-occut= 
rence of the U, V, W, . ..are similarly deducible. 

It follows further that the occurrence of, say, P, is conditioned 
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the occurrences, A, B, C, ... and the non-occurrences, G, H, 
B iy, there will be series of positive and negative con- 
for Q, R, . . . and for U, V, W, . . . . Similarly, each term in 
hese series will have its series of positive and negative conditions, and 
so forth. ' 
‘Such, then, is the diverging series of conditions. Any event, Z, will 
ecur on the fulfilment ofa set of conditions. Each condition in the set 
i] be fulfilled on the fulfilment of its additional set of conditions. 
ce there are no unconditioned events, there are no unconditioned 
filments of conditions. Since there are no unconditioned fulfilments 
of conditions, the diverging series has as many removes as one cares to 
plore. Finally, since each event ordinarily has several conditions, the 
ordinarily diverges. ed 
Certain further properties of the diverging series of conditions ma 
joted immediately. 
sst as the series diverges when one goes back from an event, Z, to 
tecedents, so it converges when one advances from the ante- 
ents to the event. Accordingly, if one were to suppose that the con- 
pattem of the diverging series had been worked out to some nth 
ove and if one ascertained the fulfilment of all the conditions at that 
e, then one’s enormous labour would yield no more than the 
uction of the event, Z, and the intervening occurrences and the 
occurrences, So far from promising the deduction of all world 
a a single situation, this structure offers no more than the 
tion of a converging series e initi: 
ae ging of events from as large a set of initial 
Moreover, the conditions of any event, Z, at any nth remove, are 
tered in space and time. They are scattered in space, inasmuch as the 
eutrences and non-occurrences conditioning the event, Z, whether 
etly ot indirectly, proximately or remotely, may be found in an 
ion and at any distance from the event, Z. They are scattered pA 
i aa as the influence from the condition to the conditioned 
n F ot a finite velocity and, in different cases, traverses 
a tances with unequal speeds or unequal distances with 
= > Evidently, this scattering of the conditions makes it im- 
now beforehand the aggregate of concrete patterns of 
p es of nioe for events of all kinds; otherwise, one 
i jow which observations to make and it would be only by 
at one hit upon those that were relevant. 
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6.5.3. The Non-systematic Aggregate of Diverging Series. It was shown in 
Chapter II that coincidental aggregates can be investigated with scien- 
tific generality only by statistical methods. But statistical methods re- 
veal states and probabilities. They tell us nothing about concrete pat- 
terns of diverging series of conditions for particular determinate events. 
It follows that if such concrete patterns are to be investigated with 
scientific generality then they must not be coincidental aggregates. 
However, in the general case, concrete patterns of diverging series of 
conditions are coincidental aggregates. For any event, say Z, occurs if 
positive conditions, P, Q, R, . . . , occur and negative conditions, 
U, V, W, ..., do not occur. What is true of Z is true of all its condi- 
tions. Nor, in the general case, can anything beyond the fulfilment of 
these conditions be required. On the other hand, to demand that the 
diverging series of conditions be not a coincidental aggregate is to add to 
the conditions necessary for the occurrence of Z; and to introduce such 
an addition is to depart from the general case and set up a particular case. 
Further, even when particular cases exist, they cannot be explained 
completely along classical lines. For there exists a particular case if there 
exists an orderly sequence of sets of events such that, other things being 
equal, the events, P;, result from the events, P,_,, for all positive 
integral values of i from 2 to n, where either n is as great a positive 
integer as one cares to assign or else there is a final set of events, P,,, that 
is similar in all respects to an initial set, P,. Clearly, the diverging series 
of conditions is brought to heel by any such scheme of perpetual con- 
tinuity or of perpetual recurrence. Still such a scheme holds only under 
the proviso that other things are equal and the introduction of defensive 
mechanisms cannot eliminate the proviso since the mechanisms them- 
selves will depend on classical laws. Moreover, as schemes cannot 
guarantee their own survival, so they cannot explain their own origin, 
For if there is a first instance of a set of events, P,, then there is no prior 
instance in the sequence or circle to account for the first instance; and if 
there is no first instance, then the origin of the sequence or circle, so far 
from being explained, is merely denied. 

Still it may be urged that, perhaps, world process as a whole is 
systematic and so, perhaps, the total concrete pattern of diverging series 
of conditions is in fact orderly. But, in the first place, this is merely a 
hypothesis. In the second place, it is an extremely doubtful hypothesis, 
for world process as a whole seems marked by the characteristically 

statistical devices of large numbers and long intervals of time. Finally, 
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‘while this doubtful hypothesis im 
‘mately mistaken, there is no diffic 
equal value which, if true, w 


97 
plies that statistical method is ulti- 
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6.6.2 Not Processes. Secondly, statistical theories will not analyse pro- 
cesses. For the processes that lead up to events fall under the patterns of 
diverging series of conditions. Such patterns form a non-systematic 
aggregate, and the non-systematic as such is not open to investigation. 


6.6.3 Observable Events. The distinction between process and events 
raises a further question. For a process seems to be simply a continuum 
of events. On what principle, then, are some events in the continuum 
selected by a statistical theory? And on what ground are the rest of the 
events placed beyond the field of statistical knowledge? 

Clearly, the selection is effected by the possibility of observation 
and, in this respect, there is no difference between classical and 
statistical theory. A continuum of accurate measurements just cannot 
be achieved. 

The difference arises in the meaning that may be assigned to con- 
tinuous functions, Because classical theory can envisage concrete 
process, its continuous functions can be taken to refer to a continuum 
of events. Because statistical theory, in so far as we provide a meaning 
for it, prescinds from process, its continuous functions express merely 
the continuity of the ideal norm from which any observable events 
diverge non-systematically. 


6.6.4 Foundations. The foregoing distinction between classical and 
statistical theories reaches back into the obscure region named foun- 
dations. A set of logical or mathematical premises acquires actual 
objective referenċe only through a philosophy or a verified scientific 
theory (see pp. 304-15). If the scientific theory is classical, the reference 
may be to concrete process. But if the scientific theory is statistical, 
then the acquired objective reference can be only to isolated events 
and their probabilities. Note, however, in qualification that ‘classical 
for us is stripped of its associations with empiricist philosophy, while 
‘probability’ stands within an open heuristic structure and receives its 
properties from the developing structure. 


6.6.5 Use of Classical Concepts. Scientifically significant statistical theory 
will define events by introducing the pure conjugates of classical laws. 

For events must be defined if they are to be assigned any frequency 
but unity. In other words, only the defined type of event is not occur- 
ring always and everywhere. 
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‘The definition of events must be sought in conjugates. For the event 
corresponds to the “Yes” in answer to a question for reflection, and the 
question for reflection has its content from an answer to a question 
for intelligence. By the canon of parsimony, verifiable answers to 
“questions for intelligence are in terms of experiential or of pure 
‘conjugates. 
But statistical investigations in terms of experiential conjugates con- 
‘tain no promise of scientific significance. For experience is within the 
h of everyone, but a significant contribution to science rests upon 
knowledge of previous achievement. Such knowledge in one way or 
er involves pure conjugates, and so pure conjugates will be used in 
ng the events of scientifically significant statistical laws. Hence, 
tum Mechanics defines its observables by appealing to classical 
ics, which developed the notions of Cartesian co-ordinate, linear 
angular momentum, energy, and so forth. 


6.6.6 Images and Parsimony. The canon of parsimony excludes any 
em concerning the picture of objects too small to be sensed. For 
image as image can be verified only by the occurrence of the corre- 
onding sensation. Thus, the visual image of a small ball can be verified 

y by seeing a small ball, and the visual image of a wave can be veri- 

d only by seeing a wave. When the sensations neither occur nor can 
all that can be verified are certain equations and the terms 

implicitly defined by such equations. 

Tt is to be noted that this conclusion rests on a divergence from 
lilean assumptions. For on those assumptions, secondary qualities 

h as colour, sound, heat, and the like, are merely apparent; they are 
be attributed not to objects but to our subjectivity. On the other 
the mathematical dimensions of matter in motion are constitu- 

of the real and objective, so to deny them is to eliminate the object. 
nce, on the Galilean view, electrons cannot be red or green or blue, 
or soft, hot or cold, but they must have dimensions either of little 

lls or of waves or of some other compatible set of primary qualities. 


6.7 A Principle of Uncertainty. An axiomatic structure for statistical 
will involve an uncertainty principle. 
For the concrete includes a non-systematic component, and so the 
cannot be deduced in its full determinacy from any set of 
Systematic premises. 
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But an axiomatic structure is a set of systematic premises. Its implica- ‘tions are not related to one another by law; it meansthat the law is only 
tions reach to the concrete, for they regard statistical laws that deal with ‘an abstract part in a concrete relation of determinate numbers, magni- 
events, and events are always fully concrete. tudes, relative positions, etc. It does not mean that these concrete rela- 

Therefore, the axiomatic structure for statistical laws must have ‘tions cannot be mastered by insight into relevant presentations; it means 
some means of cutting short its implications before the full determina- that the concrete insight has a fuller object than the abstract formula- 
tions of the concrete are reached. And any such means falls under the tion. It does not mean that no attempt can be made at a conceptual 
general case of an uncertainty principle. 3 account of the concrete relations; it means that such a conceptual 

On this analysis, then, indeterminacy is a general characteristic of account bogs down in an unmanageable infinity of cases. It does not 
statistical investigations. So, prior to the measured uncertainty of mean that concrete relations are never recurrent or that accurate pre- 
Heisenberg’s equation, there was the 'unmeasured uncertainty inherent tion is never possible; it means that schemes of recurrence do not 
in classical statistics in which predictions were unique but, none the less, under some overarching scheme, that they are merely instances in 
were not expected to be correct in every case.* : fhich law triumphs over the empirical residue, that such triumphs of 

Nor is this generality surprising. It runs parallel to the possibility of yw do not occur in accord with some further classical law. The third 
deducing Heisenberg’s principle from a general axiomatic structure, It ment, finally, is the inverse insight: if the intelligibility of abstract 
follows from the fact that the deduction of conclusions supposes system is not to be had, still generality is not to be renounced; for there 
systematic relations so that, if some relations are not systematic, the is the generality of the ideal frequency of events; and from such an 
field of possible conclusions must be restricted. frequency the non-systematic cannot diverge in any systematic 
6.7 Indeterminacy and the Non-systematic Not only is the canon of statistical residues methodological but also 

The foregoing account of the general character of statistical investi- tstands in a context of other canons that involve a transposition of cur- 
gations must not be mistaken for a description of Quantum Mechanics, issues. A canon of relevance has fixed attention on what insight 
The canon of statistical residues is methodological. Its generality is not to data. A canon of parsimony has restricted scientific affirmation 





that of recent physics but of statistical method. Its basis lies not in the to defined types of verifiable propositions. A canon of complete explan- 
conclusions of subatomic investigation but in the analysis of the cogni- ition has placed space and time in much the same position as sensible 
tional process that begins from data and inquiry, proceeds through in- ‘qualities. Within that context there is no need to attempt to exorcize 
sight and formulation, and recommences when experiments yield images of the older determinists with the images of the new inde- 
significantly new data, Its technical terms are derived not from the ists. It is true enough that data are hazy, that measurements are 
usage that scientists have found suitable for their purposes but from the hot perfectly accurate, that measuring can distort the measured object. 
exigences of a quite different study. Accordingly, as already we have But those truths miss the methodological point. One can affirm them 
had occasion to insist, only a further critical and creative effort can continue to misconceive classical laws. The law of falling bodies is 
bring our conclusions into contact with the diverse interpretations of 4 statement of what would happen in a perfect vacuum; it is the 
the results of contemporary physics. itement of an clement in an abstract system, and the complete system 

For the canon of statistical residues involves three elements, and all n be applied to any particular case. Again, Einstein's differential equa- 
three can be stated only in cognitional terms. The first element is the are not statements about positions and velocities in defiance of 
indeterminacy of the abstract: classical laws can be applied to concrete ME e iaie they axe matenine of the abaratbice pA 
situations only by adding further determinations derived from the variance of classical laws. The proper answer to the old determinism 
situations. The second element is the non-systematic character of the Beehaffirmation, not of an indeterminism on the same imaginava 





further determinations. It does not mean that the further determina- l, but of the indeterminacy of the abstract. 
|| * See Lindsay and Margenau, p. 398 Finally, may we claim that this transposition hits the mark? Between 
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indeterminism and probability the only apparent link isa common lack 
of precision and definiteness. But the indeterminacy of the al saet 
brings to light the non-systematic character of the concrete. And the 
essence of probability is that it sets an ideal norm from which actual 
frequencies can diverge but not systematically. 


CHAPTER IV 


THE COMPLEMENTARITY OF CLASSICAL AND 
STATISTICAL INVESTIGATIONS 


J review of the main points that have been made will prove, per- 
ps, the most expeditious introduction to the problem of the 
it chapter. 


Our study of human intelligence began from an account of the 


chological aspects of insight. It turned to geometrical definitions as 

oducts of insight and thence to the redefinitions that result from 

her viewpoints. The argument then twisted to the queer type of in- 

ht that grasps that the understanding of given data or of the answer 

a given question consists in understanding that there is nothing to be 

tood. Finally, there was effected a.generalization that acknow- 

jged in all data an empirical residue from which intelligence always 
ts. 

he second chapter switched to insights in the field of empirical 


science. After a brief contrast between mathematical and scientific de- 


opments of understanding, attention centred on the origin of the 
that form the first moment of insight. It was seen that, by inquir- 
intelligence anticipates the act of understanding for which it strives. 
content of that anticipated act can be designated heuristically. The 
ies of the anticipated and designated content constitute the clues 
gence employs to guide itself towards discovery. Finally, since 
are not only direct insights that understand what is to be under- 
od but also the queer type of insights that understand that there is 
hing to be understood, heuristic structures fall into two groups, 
ly, the classical and the statistical. A classical heuristic structure is 
anticipation of the systematic-and-abstract on which the 
converges. A statistical heuristic structure is intelligent antici- 
on of the systematic-and-abstract setting a boundary or norm from 
h the concrete cannot systematically diverge. 
themselves, heuristic structures are empty. They anticipate a form 
to be filled. Now just as the form can be anticipated in its general 
5, $0 also can the process of filling be anticipated in its general 


es. There exist, then, canons of empirical method. If insight is 
103 
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to be into data, there is a canon of selection. If insights into data accum- 

ulate in a circuit of presentations, insights, formulations, experiments, 

new presentations, there is a canon of operations. If applied science in- 

volves insights into materials, purposes, agents, and tools, then pure 

science, as prior to applied, will be concerned solely with the immanent 

intelligibility of data and so will be subject to a canon of relevance. If 
pure science goes beyond the data inasmuch as it grasps their immanent 
intelligibility, still it adds to the data no more than that intelligible con- 
tent; there results a canon of parsimony, which excludes any afirma- 
tion that goes beyond what can be verified in the data. If some data are 
to be understood, then all are to be understood; the scientific goal is the 
understanding of all phenomena, and so scientific method is subject to 
a canon of complete explanation; it follows that no exception is to be 
made for experienced extensions or for experienced durations; and this 
conclusion implies a shift from a Galilean to an Einsteinian viewpoint. 
Finally, though all data are to be explained, it remains that certain 
aspects of all data are explained in the queer fashion already noticed, 
There exist statistical residues, for the totality of the systematic is 
abstract, the abstract is applied to the concrete only by the addition of 
further determinations and, from the nature of the case, the further de- 
terminations cannot be systematically related to one another. 

Now this bare enumeration of the points that have been made in our 
first three chapters confronts us with a problem. Both the heuristic 
structures of science and the canons of empirical method involve a 
duality. Besides grasping the intelligibility immanent in data in a posi- 
tive fashion, human intelligence also grasps a domination of the con- 
crete by the abstract-and-systematic. However, though one admits this 
duality as a fact, one still may ask whether it is ultimate, whether 
classical and statistical inquiries are isolated or related procedures, 
whether they lead to isolated or related results. An answer to these 
questions is sought in the present chapter, and it falls into three parts. 

First, it will be advanced that classical and statistical investigations are 
complementary as types of knowing. In their heuristic anticipations, in 
their procedures, in their formulations, in their differences of abstract- 
ness, in their verification, and in their domains of data, each will be 
shown to complement and to be complemented by the other. 

Secondly, besides the complementarity in knowing, there is a comple- 
mentarity in the to-be-known. Whether one likes it or not, heuristic 
structures and canons of method constitute an a priori. They settle in 













Complementarity in the Knowing 105 





ance the general determinations, not merely of the acti 
owing, but also of the content to be known, Just as Aristotle's no- 
tions on science and method resulted in his cosmic hierarchy, just as the 
ilean reduction of secondary to primary qualities necessitated a 
anist determinism, so too our simultaneous affirmation of both 
ssical and statistical investigations involves a world view. Whatis that 
w? 
‘Thirdly, there is a clarification that results from contrast. According- 
after endeavouring to determine the world view, to which one 
mmits oneself by accepting the heuristic structures and the canons of 
empirical method, there are set forth its differences from the world 
ews of Aristotle, Galileo, Darwin, and contemporary indeterminists. 





























1. COMPLEMENTARITY IN THE KNOWING 






1 Complementary Heuristic Structures 
X 






First, the heuristic anticipations of classical and of statistical pro- 
edures are complementary. For the systematic and the non-systematic 
the contradictory alternatives of a dichotomy. Inquiry of the class- 
type is an anticipation of the systematic. Inquiry of the statistical 
is an anticipation of the non-systematic. Now the relations be- 
n data must be cither systematic or non-systematic. It follows that 
any given case cither the classical or the statistical anticipation must 
be correct. 
wo corollaries follow. 

The first is the openness of empirical method. The mere fact of in- 
iry is itself a presupposition, for it implies that there is something to 
known by understanding the data. Still this presupposition is inevit- 
€, for it marks the difference between the scientific and the non- 
elentific attitudes to experience. Moreover, this presupposition is 
minimal. For it does not determine a priori whether any selected range 
of data is to be reduced to system in the classical fashion or, on the other 
d, is to be accounted for by showing how the concrete diverges 
stematically from systematic expectations. 

The second corollary is the relevance of empirical method. For em- 
method is a matter of trial and error, and the only way to settle 
ler a given aggregate of observations is or is not reducible to 
tem is to formulate both hypotheses, work out their implications, 

test the implications against observed results, 
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1.2 Complementary Procedures 

Next, classical and statistical investigations are complementary pro~ 
cedures, For they separate systematically and non-systematically related 
data, and the isolation of either type is a step towards the determination 


of the other. 

With such separation everyone is familiar when it is effected physic- 
ally by experimentation. As has been seen, the aim of the experimenter 
is to isolate a definable conjunction of elements and to exhibit their 
operations as they occur when uninfluenced by extraneous factors. 

‘Again, physical separation is not always possible, and then one 
attempts to do by thought what one cannot achieve by deed. In this 
fashion, as soon as a science has made some progress, it invokes its 
known laws in secking the determination of the unknown. Thus, once 
Boyle's law is known, one assumes it in determining Charles’ law; once 
both are known, one assumes both in determining Gay-Lussac’s law. 
Similarly, in all departments, known laws are employed to guide ex- 
periment, to eliminate the consideration of what already has been ex- 
plained, and to provide premises for the interpretation of observed 
results. 

Moreover, such separation, whether physical or mental, is not con- 
fined to classical laws. All laws belong to a single complementary field. 
For this reason it has been possible to invoke the laws of probable errors 
and thereby to eliminate a non-systematic component in observations 
and measurements. In like manner, Mendel’s statistical laws of macro- 
scopic, genetic characters led to the postulation of microscopic entities 
named genes; to each gene was assigned, on the classical model, a single, 
determinate effect and manifestation; genes with incompatible effects 
were classified as dominant and recessive; and so statistical combina- 
Tons of classically conceived genes became the explanation of non- 
systematic, macroscopic phenomena. 

The reader may be surprised that we lump together the laws of pro- 
bable errors and the Mendelian laws of heredity. But from our view- 
point they belong together. In both cases a component in the data is 
brought under law. In both cases the discovery of the law grounds a 
mental separation of the component, subject to known law, from other 
components still to be determined. In both cases this mental separation 
opens the way to the determination of further laws. In both cases, 
finally, it is the discovery of a statistical law that grounds the mental 
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<eparation and that can lead to the discovery no less of classical than of 
Statistical laws. 
“This complementarity of classical and statistical procedures has an 
important corollary. For the experimental, physical exclusion of ex- 
“traneous factors is not always possible. When it is not, there exists the 
ative of discovering the law of the extraneous factor and then 
wing for its influence in interpreting one’s result. Now the corol- 
y, to which we would draw attention, is that statistical laws can be 
loyed in this fashion to the determination of classical laws. For 
ledge of statistical laws enables one to separate mentally the non- 
matic component in the data and so it leaves one free to investigate 
e remaining systematic component. 
Tt will be asked, then, whether the statistical investigations of 
antum Mechanics may be expected to prepare the way for a later 
gence of classical thought in the field of subatomic physics. 
This question is, I think, ambiguous. One may mean a return to the 
r type of classical thought with its imaginable models, its belief 
the universal possibility of imaginative synthesis, its affirmation ofa 
echanist determinism, and its concept of explanation as the reduction 
secondary to primary qualities. On the other hand, it is possible to 
of ‘classical’ thought in a transposed and analogous sense. In that 
one would grant to imagination a notable heuristic value, for 
es supply the materials for insights; but, at the same time, one 
would deny to unverified and unverifiable images any representative 
value; classical laws would be conceived as abstract, the abstraction 
yould be conceived as enriching, and so full knowledge of classical 
would not preclude the existence of statistical residues. 
Once this distinction is drawn, our answer to the foregoing question 
es obvious. In the light of the canons of complete explanation, of 
ony, and of statistical residues, we cannot expect any return to 
‘older type of classical thought. Again, in the same light, we must 
ct Quantum Mechanics, if interpreted statistically, to open the wa 
new development of ‘classical’ thought in a transposed and anal 
Ous sense. Indeed, Pauli’s exclusion principle provides a premise for 
he determination of the states of electrons in atoms; and while changes 
states seem to occur statistically, still the series of states is as 
and systematic as the periodic table of chemical elements.* In like 
; one might note classical tendencies in the discovery of new 
* See Lindsay and Margenau, pp. 488 f. 
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subatomic entities over and above the more familiar electrons, protons 
and neutrons. 


1.3 Complementary Formulations 


Thirdly, classical and statistical formulations are complementary, 
For classical formulations regard conjugates, which are verified only in 
events. And statistical formulations regard events, which are defined 
only by conjugates. 

The dependence of classical upon statistical formulation comes to 
light, when one probes into the meaning of the classical proviso, ‘other 
things being equal’, What are the other things? In what does their 
equality consist? These questions cannot be given an answer thatis both 
detailed and systematic, For the proviso, which limits classical laws, is 
effectively any relevant pattern of a diverging series of conditions. Such 
series vary with circumstances, and the aggregate of patterns of such 
series is both enormous and non-systematic. In other words, classical 
Jaws tell what would happen if conditions were fulfilled; statistical laws 
tell how often conditions are fulfilled; and so the phrase, other things 
being equal, amounts to a vague reference to the statistical residues, 
which are the province of the complementary statistical laws. 

The inverse dependence of statistical upon classical formulations 

comes to light, when one asks which statistical investigations possess 
scientific significance. Thus, anyone would acknowledge a difference 
in such significance between determining the frequency of red hair in 
trombone players and, on the other hand, measuring the intensity of 
line spectra. In either case one arrives at a number that may be regarded 
as an actual frequency, but it is not apparent that in both cases one has 
an equal chance of contributing to the advance of science. For the 
advance of science is secured by operating in the light of present know- 
ledge and towards the solution of well-formulated problems. As soon 
as any department of science has passed beyond its initial stages, it begins 
to desert the expressions of ordinary language and to invent technical 
terms of its own. Such technical terms have their origin in the correla- 
tions that have been found significant; they are or, in some fashion, they 
depend upon what we have named pure conjugates. Accordingly, inas- 
much as the statistical investigator proceeds in the light of acquired 
knowledge and towards the solution of well-formulated problems, he 
will be led to define events by appealing, directly or indirectly, to the 
pure conjugates that are implicit in classical laws. 
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However, the reader may ask whether this view can be regarded as 
definitive. It is true enough that the scientific classifications and defini- 
of the present are dependent on the discovery and formulation of 
‘dlassical laws. But may one not expect that a fuller development of 
tatistical inquiry will result in the implicit definition of technical terms 
by statistical and not classical laws? 
While there seem to be those that would answer this question 
firmatively, I cannot see my way to agreeing with them. My reason 
as follows. The answer ‘Yes’ to a question for reflection obtains a 
inate meaning only by reverting from the ‘Yes’ to the question 
‘and to its origin in the descriptive or explanatory answer to a question 
intelligence. Now the event, the happening, the occurring, corre- 
ls to the bare ‘Yes’. To say what happens, what occurs, one must 
a question that cannot be answered by a ‘Yes’ or a ‘No’. One must 
either to the experiential conjugates of description or to the pure 
onjugates of explanation. On this showing, then, one cannot expect 
events to generate their own definitions any more than one can expect 
*Yes’ or ‘No’ to settle what is affirmed or denied. Finally, if events can- 
generate their own definitions, then, frequencies of events cannot 
80; for there seems no reason to expect that different types of events 
have different numerical frequencies or, indeed, that the numer- 
frequencies could serve to specify the kinds of events to which one 
to refer. 
: E: then, a complementarity of classical and statistical formula- 
o A a if ea rem are to be significant contributions to 
3 of science, they will appeal to the experiential and pure 
Onjugates of classical classifications and definitions, Inversely, the con- 
of classical formulations are verifiable only in statistically 
ig events and their immanence in statistical residues is revealed 
by the proviso, ‘other things being equal’. 
It may = be out of place to conclude this subsection by clarifying 
it puzzle. It is true enough that statistical laws also are immanent in 
tistica residues, and so hold under the general proviso, ‘other thin; 
g equal.” If ‘P follows Q' has the probability, p/q, still there je 
ions for the occurrence of the occasion, Q, and it is only when 
: conditions are fulfilled that the probability, p/q, is verifiable. The 
a fulfilment might be indicated by saying that ‘Q fol- 
probability, q/r, so that one statistical law would be de- 
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true enough, is beside our present point. It in no way invalidates the 
significant contention that the dependence of classical upon statistical 
fermulations is revealed by the proviso, ‘other things being equal” 


‘other hand, once one moves from classical to statistical inquiry, the 


ing interpretation of the principle of equivalence vanishes. Iti 

true that, just as probability theory is at to be denied = semen 
‘of continuous functions, so there is no a priori reason to deprive it of 
theadvantage of fillinvariance. However, as will be recalled (sce p. 98) 
Bec dels wih even ‘sleaed fom procesa by ‘te 

of accurate measurement, and the continuity of its finn 

to refer, not to the continuity of concrete process but, so t 

to the permanent availability of the ideal norms fomiwhich 

its diverge in non-systematic fashion. As such norms, so thei 
eli outdde the field of explanatory relations. O 


1.4 Complementary Modes of Abstraction 

Fourthly, there is a complementarity in modes of abstraction. 

Classical heuristic procedure rests on the assumption that to some 
extent the relations between data are systematic, and it devotes its efforts 
to determine just what those systematic relations are. 

Statistical heuristic procedure rests on an assumption of non-system- 
atic relations and it aims at determining an ideal frequency from which 
actual frequencies may diverge but only non-systematically. 

In both cases the result obtained is abstract. For, the classical law re- 


presents the systematic and prescinds from the non-systemattc. On the 
other hand, the statistical law represents, not the actual frequency of ly, classical and statistical laws are complementary in thei 
ry in their veri- 


actual events, but the ideal frequency from which actual frequencies ion. This may be stated roughly by saying that classical laws d 
diverge. pe ine what would happen if conditions were fulfilled, whil ables 
Now while both types of law are abstract, still their modes of abstrac- determine how often one may expect conditi g le statistical 
en tee The dascal law is concerned simply with the systematic; it Ee es coni on ai be fulfilled. 
disregards the non-systematic. The statistical law, on the contrary, Wee «ise determination of either nny tuy te given by 

r statistical laws 


Saes the non-systematic as a premise. By itself, of course, such a 
ould yield no conclusions such as the abstract, ideal, universal 
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if one were to suppose exact and complete knowledge of all 


premise c 
frequencies named probabilities. What concerns the statistical inquirer cal laws, one would not i g 
eden neither the purely systematic, nor the purely non-systemati E e ot prec: he possi the verificaron 
but the systematic as setting ideal limits from which the non-systematic , if there were no possibility of a ins sould td aac an 
cannot diverge systematically. set, say Q. Now, there would be no PE E a y some dif- 
Clearly, these two modes of abstraction are complementary. In its Hiere were no systematic divergence pae ef of replacing P by 
fist movement inquiry aims at determining the systematic com- ME E the vee, Pand O, dif as laws and s e data and the set 
ponent in data; in its second movement, inquiry turns 19 the more Baixo tae verification of the set, Q, in place of differ systematic- 
Ponente task of determining the manner in which the systematic com SM divergence betireen the set, P, and thes reat eed 
, P, . Finally, thoug! 


tic. The complete view te- isno systematic divergence between the set, P, and the data, th 
ee |, there 


ponent in data moderates the non-systemat 
sults only from the combination of the two movements, and so the two an be a non-systematic divergence that would provide th 
are complementary. ; he investigation and verification of statistical i apace field for 
‘There is another aspect to this complementarity. The systematic rela- 4 Ba has; been. scen (see pp. 86-97) il A ‘ 
I . 86-97), exact and complete 


tions, with which classical inquiry is concerned, mainly are the rela- of classical laws not merel; i 

tions of things, not to our senses, but to one another. In so far as the cal investigation but also must Zaria room for possible 

ao os of things to one another are considered in the abstract and 9% i ts pose i 

sependent of their relations to our senses, there arises pring g onto inte, ach enie eel eenaa] 
K e abstract an 


equivalence for all senses since all equally are abstracted from. On the need of further determinations to be applied to 2 
concrete instances; 
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it follows that the further determinations cannot be systematically re- 
lated to one another; and so there must be a field for statistical laws. 
Finally, statistical investigations in their turn have no genuine tend- 
ency to totalitarian aspirations. For besides statistical predictions, there 
exist the fully accurate predictions that are exemplified by astronomy 
and that rest on the existence of schemes of recurrence. Moreover, the 
intelligent manner of making these predictions is to analyse the 
schemes into their component classical laws. Copernicus corrected 
Ptolemy's imaginative scheme; Kepler corrected the circles of Coper- 
nicus; but it was Newton who worked out the underlying laws and 
Laplace who revealed the periodicity of the planetary system. From that 
discovery of laws the great movement of thought, named modern 
science, received its most powerful confirmation. It did so because it 
ended, at least for two centuries, the more common human tendency 
to speak, not of precise laws, but of the common run of events or the 
ordinary course of Nature. At the present moment, the profound 
significance of statistical laws is coming to light. But if this new move- 
ment is not to degenerate into the old talk about what commonly 
happens, it must retain its contact with the empirically established pre- 
cision of classical formulations. For statistical laws are of no greater 
scientific significance than the definitions of the events whose fre- 
quencies they determine; unless these definitions are determined 
scientifically, statistical thought lapses into pre-scientific insignificance. 


1.6 Complementarity in Data Explained 

Sixthly, classical and statistical laws are complementary in their 
domains of data. By this is meant, not that some data are explained by 
classical laws and other data by statistical laws, but rather that certain 
aspects of all data receive the classical type of explanation while other 
aspects of the same data are explained along statistical lines. 

As has been seen,* the classical heuristic assumption is that similars are 
similarly understood. Consequently, preliminary classifications are 
based on similarity to sense. However, the scientist is interested in the 
relations of things, not to our senses, but to one another. Accordingly, 
the preliminary classifications are superseded by the emergence and de- 
velopment of technical terms that are derived, not from sensible 
similarity, but from similarities of constant or regularly varying pro- 
portion; and in the limit there are reached what we have named pure 

* Cf. Chapter Il, § 2.3. 


sheen duite negligible, the potentialities are ex 
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the empirically estab- 


Now these aspects of all 
ssical type. The law of the 

quency of levers, about the places 
about the times at which they function, 


: lassical type have to b 
tions of a further, different type, RN 


_ Norisit difficult to see, 


c at least in some general fashion, that statistical 
can provide the complementary explanation. For the gener] 
rm of the statistical law is that on P occurrences of the pee P 
tend to be q occurrences of the event, Q. Now the occasion, P, is 
an event or a combination of events, In either case it will poss 

n is probable, 

ere arises an indefinite regress of 
Q. More generally, for events of 
ing indefinite regresses of pro- 


probability. In like manner, the occasi i 
have their probability, and so th pene 
abilities from events of the type, 
type, X, there are correspondii 


Now, it is i i 
a 3 zor immediately apparent that such regresses can be com- 
single view. But it suffices for present Purposes to remark 
were such a combination possible, 


Occasions, is to be expected a 
ions. In like manner, 


TV; 
W, numbers have to be large; 
have to be long. 
itself, this is a very modest conclusion. Still, though the achieve- 
; tremely significant. 
'WS Possess a capacity to generate explanation. Their heur- 
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istic assumption is simply that the non-systematic cannot diverge 
systematically from the systematic. But this incapacity for systematic 
divergence, when combined with large numbers and long intervals of 
time, is equivalent to a positive tendency, to an intelligible order, to an 
effective thrust, that is no less explanatory than the rigorous conclusions 
based on classical laws. In other words, probability is one thing, and 
chance is another. Probability is an ideal norm that, for all its ideality, is 
concretely successful in the long run. Chance is merely the non- 
systematic divergence of actual frequencies from the ideal frequencies, 
named probabilities. Chance explains nothing. It pertains irretrievably 
to the merely empirical residue, to the aspects of data from which intel- 
ligence always abstracts. But probability is an intelligibility; it is, as it 
were, rescued from the merely empirical residue by the roundabout 
device in which inquiring intelligence sets up the heuristic anticipations 
of the statistical type of investigation. 


1.7 Summary 
We have been considering the complementarity of classical and 

statistical investigations as forms of knowing. We have found such 

complementarity to exist at each of the stages or components of the 

process of inquiry. There is the classical heuristic anticipation of the 

systematic; there is the complementary statistical heuristic anticipation 

of the non-systematic. Next, to determine either a classical or a statis- 

tical law is to prepare the way for the determination of further laws of 
either type; for both classical and statistical laws pertain to a single 

complementary field, and to know either is to effect mental separa- 
tion between types of data that have been accounted for and types that 
still remain to be explained. Thirdly, there is a complementarity of 
formulations; the experiential and pure conjugates of classical laws can 
be verified only in events; the events occur only if other things are 
equal; and the failure to specify the other things arhounts to an uncon- 
scious acknowledgement of the non-systematic aggregate of patterns of 
diverging series of conditions. Inversely, as conjugates are verified only 
in events, so events are defined only by conjugates, and statistical laws 
of events can possess scientific significance only in the measure that they 
employ definitions generated by classical procedures. Fourthly, there is 
a complementarity in modes of abstraction; classical laws regard the 
systematic in abstraction from the non-systematic, the relations © 

things to one another in abstraction from their relations to our senses} 
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but statistical laws consider the systematic as setting bounds to the non- 
systematic and they are confined to the observable events that include 
a relation to our senses. Fifthly, the two types of law are comple- 
mentary in their verification: exact and complete knowledge of class- 
ical laws cannot successfully invade the field of statistical laws; and 
statistical investigations are confronted with regular recurrences that 
admit explanations of the classical type. Finally, there is complemen- 
tarity in the aspects of data explained by the different types of laws; 
data as similar are explained on classical lines; but their numbers and 
their distributions become intelligible only by some synthesis of statis 

tical considerations. f 


2. COMPLEMENTARITY IN THE KNOWN 


Just as the first part of this chapter was devoted to exhibiting the 
complementarity of classical and of statistical investigations from the 
viewpoint of knowing, so now the second part is to be directed to the 
determination of the corresponding complementarity from the view- 
point of what is to be known. For knowing and known, if they are not 
an identity, at least stand in some correspondence and, as the known is 
ed only through knowing, structural features of the one are bound 
to be reflected in the other. Aristotle’s world view stemmed from his 
tinction between the necessary laws of the heavenly bodies and the 
ngent laws of things on this earth. Mechanist determinism had its 
entific basis in the Galilean concept of explanation as the reduction of 
dary to primary qualities. In similar fashion some parallel implica- 
n cannot be avoided by any fully conscious methodology and so, if 
are not to play the ostrich, we must face the question, what world 
w is involved by our affirmation of both classical and statistical 


General Characteristics of the View 


a characteristics of our position may be indicated 


In the first place, it will be concerned with the intelligibility im- 


t in the universe of our experience. For it will be a conclusion 
nthe structure of empirical method and, by the canon of relevance 
pirical method is confined to determining such immanent intelligi 
lity. Hence, we shall have nothing to say in this chapter about the end 

Purpose of this universe. about the materials from which it was 
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fashioned, about the principal or instrumental agents responsible for it. 
Our efforts will be limited to determining the immanent design or 
order characteristic of a universe in which both classical and statistical 
laws obtain. 

In the second place, our account of this design or order will be 
generic, A specific account would have to draw upon the content of 
the empirical sciences. It would have to appeal, not to classical and 
statistical laws in general, but to the precise laws that can be empirically 
established, Our account, on the other hand, will rest not on the results 
f scientific investigations but simply and solely upon the dynamic 
seructure of inquiring intelligence. Accordingly, if in fhe course of the 
exposition any particular scientific conclusions are invoked, their fonc- 
tion will be not determinative but merely illustrative. Just as mechanist 
determinism has been a world view that is independent of the precise 
Content of classical laws, so too our objective is a similarly generic 
structure that is compatible not only with present classical and statistical 





laws but also with their future revisions. 

Tn the third place, our account of the design or order of this universe 
will be relatively invariant. The content of the natural sciences is a vari- 
able. There has been the science of the Renaissance. There has been the 
science of the Enlightenment. There is the science of today, There will 
be the successive stages of scientific development in the future, But 
knitting together these diverse manifestations of scientific thought, 
gencrating cach in turn only to bring forth the revision and transforma- 
tion of each, there is the underlying invariant that loosely may be 
named scientific method and more precisely, I think, would be desig- 
nated as the dynamic structure of inquiring intelligence. For, as has 
been seen, it is the desire to understand that results both in the heuristic 
structure of classical procedure and in the complementary structure of 
statistical investigation; and it is the nature of insight that accounts for 
the six canons of selection, operations, relevance, parsimony, complete 
explanation, and statistical residues, in accord with which the heuristic 
structures generate the series of scientific theories and systems. Now our 
premise is to be, not the variable contents of the sciences, but the invat- 
iant forms governing scientific investigation. It follows that the design 
of the universe, to which we shall conclude, will enjoy the invariance 
of the premise which we shall invoke. 

Still, I have said that our account will be only relatively invariant, 
estriction is plain enough. For our appeal will. 














and the reason for this r 
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be, not to the structure of the human mind itself, but only to our 
account of that structure. Just as the natural sciences are subject to re- 
vision, so too one may expect our account of inquiring intelligence to 
he subjected to rearrangements, modifications, and improvements. 1 
the measure that such changes will affect the premises of the pratt 
ument, in the same measure they will also affect the conclusions. 
‘Accordingly, the world view to be presented will be invariant, inas- 
auch as it will be independent of changes in the content of the aad 
sciences; but it will be only relatively invariant, for it cannot be ind 
Miia of revisions of our analysis of empirical method ne 
faithe fourth place, our account of a world view within the limits of 
empirical science will not be complete in this chapter. In treatin, ie 
canon of parsimony, we postponed the question of the validity of th 
notion of the thing. In a later chapter, that question will have to be 
a then a further complement to the present account will be 
In the fifth place, our account will not claim to be deductive. Perh 
‘one might argue in strictly deductive fashion from the com, lence 
structure of the knowing to the corresponding conser f E 
known. But, if that procedure is possible, it also re rater 
ye Bet vi quires an elaboration 
present purposes would be excessive. Accordingly, our appeal 


will be to insight. We shall begin from the problem of showing how 


F both classical and statistical laws can coalesce into a single, unified 

" telligibility commensurate with the universe of our e fines, 

+ Against this problem we shall set our clue, namely, the iine afres 
B = the one hand, the world of our experience is full of 


continu ies, oscillations, rhythms, routines, alternations, circulations, 





Fegularities. On the other hand, the scheme of recurrence not only 


| sguates with this broad fact bualso is related intimately both to classical 
g 


ps ae laws. For the notion of the scheme emerges in the ver 
form in Et canons of erpil method, Abattactly, the shega 
+ itselfisa combination of classical laws. Concr ; 

5 ` etely, scheme: 
tinue, and cease to function in accord with statisti Sables coe 
Hite and cease ro function in accor with statistical probabilities. Such 

e, our incipient insight. To develop it we shall consider 


a ‘ A 7 
A pee notion of a conditioned series of schemes of recurrence 
ie probability of a single scheme, ' 
p pore probability of a series of schemes, and 
e consequent characteristics of a world order. 


ee Ă_ĂČĂÁĂÁY 
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2.2 Schemes of Recurrence not function unless P is already functioning; and R cannot function 
| ; ; tunless Q is already functioning. 
The notion of the scheme of recurrence arose when it was noted that 4 Pe ony afa singled 
enote x ot a ; p Thus, by way of a simple illustration, one may advert to the dietar 
the diverging series of positive conditions for an event might coil animals, All A j } k y 
Po : mes of animals. carnivorous animals cannot live off other 
around in a circle. In that case, a series of events, A, B, C, - .. would be ek Beas a aisoto, d k 
so related that the fulfilment of the conditions for each would be the Kbi d 4 y REY) scheme supposes 
4 ‘another herbivorous, dietary scheme but, inversely, there could be 
‘occurrence of the others. Schematically, then, the scheme might be Bes AR 3 ely 
% oe i j : bivorous animals without any carnivorous animals. Again, plants 
| represented by the series of conditionals, If A occurs, B will occur; if B 3 R E ani eas » P! 
A i t kacen ‘cannot in general live off animals; the scheme of their nourishment in- 
occurs, C will occur; if C occurs, ... A will recur. Such a circular Bial : i 
c bility ofal volves chemical processes; and that scheme can function apart from the 
arrangement may involve any number of terms, the possibility of alter- ‘oa f imals. Finall, e 
a ir re existence of any animals. Finally, chemical cycles are not independent 
native routes, and in general, any degree of complexity. kiall 3 1 & 
5 : } (physical laws yet, inversely, the laws of physics can be combined into 
Two instances of greater complexity may be noted. On the one hand, f dacti K 
x 5 ed ‘schemes of recurrence that are independent of chemical processes. 
a scheme might consist of a set of almost complete circular arrange- Mec briefest outline is the notion of th a, 5. 
nents, of which none could function alone yet all would function if A n eu E a diche in conditioned series of 
conjoined in an interdependent combination. On the other hand, Be eh e. Let us seck a slight increase in precision by 
eee wing a threefold distinction between 
schemes might be complemented by defensive circles, so that if some 
event, F, tended to upset the scheme, there would be some such 
sequence of conditions as, If F occurs, then G occurs; if G occurs, (2) the probable seriation, and 
then H occurs; if H occurs, then F is eliminated. (3) the actual seriation. 
In illustration of schemes of recurrence the reader may think of the 
planetary system, of the circulation of water over the surface of the 





(1) the possible seriation, 


‘The actual seriation is unique. It consists of the schemes that actually 
e, are, or will be functioning in our universe along with precise 








th, of the nitro, Je familiar to biologists, of the routines of i 

earth) of gen cycle familiar to biologi : Hons of their places, their durations, and their relat 

animal life, of the repetitive, economic rhythms of production and cx- : ir relations to one 

change. In illustration of schemes with defensive circles, one may Th 

i eRe A Patras nE ie probable seriati ; 

advert to generalized equilibria. Just as a chain reaction is a cumulative A is pore E poi a the actual. For the actual diverges 

series of changes terminating in an explosive difference, so a generalized REE ility expectations. The actual is the 

equilibrium is such a combination of defensive circles that any change, Bis Pac = lc; pe we ie aata seriation has 
uni er of fact, the probable seriation has to 


within a limited range, is offset by opposite changes that tend to restore 


Pa f $ EETA exhibit i ificati n 
the initial situation. Thus, health in a plant or animal is a generalized the cumulative ramifications of probable alternatives. Accord- 


Bly, the probable seriation is not a single series but a manifold of 





equilibrium; again, the balance of various forms of plant and animal eager s 

life within an environment is a generalized equilibrium; again, econ alae ae there is a set of probable next 

omic process was conceived by the older economists as a generalized d some are more probable than others. The actual seria- 

equilibrium. 

However, we are concerned, not with single schemes, but with @ 

conditioned series of schemes. Let us say that the schemes, P, Q, R» -> possible seriaton is stil : 

form a conditioned series, if all prior members of the series must be BS pe tin from actuality. It includes 

functioning actually for any later member to become a concrete possi- oF pace OF recurrence tharicould be devised from the:clasical 
our universe, It orders them in a conditioned series that ramifies 


bility. Then, the scheme, P, can function though neither Q nor R . i 
exists; the scheme, Q, can function, though R does not yet exist; but Q 1 ey aa the lines of probable alternatives but also along lines of 
Possibility or negligible probability. It is equally relevant to our 
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universe and to any other universe subject to the same classical laws, no 
matter what its initial numbers, diversities, and distribution of elements. 

Of the three seriations, then, the possible exhibits the greatest com- 
plexity and variety. It depends solely on a consideration of classical 
laws. It suffers from the indeterminacy of the abstract, and so exhibits 
the process of any universe with laws similar to ours. The probable 
seriation depends on statistical as well as classical laws, and, indeed, on 
the statistical laws that arise from the initial or basic situation of our 
world. Still, if it is not as abstract as the possible seriation, none the less, 
it is ideal. For each moment of world history, it assigns a most probable 
future course. But it also assigns a series of less probable courses, and it 
has to acknowledge that any of these may prove to be the fact. Finally, 
the actual seriation is unique, but it purchases its uniqueness by going 
beyond the field of all laws, classical and statistical, and entering the 
field of observation, in which alone non-systematic divergences from 
probability are determinate. 


2.3 The Probability of Schemes 

Our outline of the notion of a conditioned series of schemes of recur- 
rence supposes that one can attribute a probability to the emergence 
and to the survival of a scheme of recurrence. However, our account of 
probability has been in terms of the frequency, not of schemes, but of 
vents, Have schemes any probability? If they have, is there a distinct 
probability for their emergence and another for their survival? Such 
questions must be met. 

Consider a set of events of the types, A, B, C, « 
tion in which they possess respectively the probabilities, p, qf, + 
Then by a general rule of probability theory, the probability of the 
occurrence of all the events in the set will be the product, pqr, --- + 9! 
their respective probabilities. 

Now let us add a further assumption. Let us suppose that the set of 
events, A, B, C, . . . satisfies a conditioned scheme of recurrence, say K, 
in a world situation in which the scheme, K, is not functioning but, in 
virtue of the fulfilment of prior conditions, could begin to function. 
‘Then, if A were to occur, B would occur. If B were to occur, C woul 
occur, If C were to occur, ....A would occur. In brief, if any of the 
events in the set were to occur, then, other things being equal, the rest 
of the events in the set would follow. 

In this case, we may suppose that 


. .and a world situa- 


the probabilities of the single 
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‘events are respectively the same as before, but we cannot suppose that 
the probability of the combination of all events in the set is the same as 
re. As is easily to be seen, the concrete possibility of a scheme be- 
g to function shifts the probability of the combination from the 
oduct, pqr, ---, to the sum, p+q+r+ .... For, in virtue of the 
heme, it now is true that A and Band Cand... . will occur, ifeither A 
Bor Cor... occurs; and by a general rule of probability theory, the 
bability of a set of alternatives is equal to the sum of the probab- 
es of the alternatives. 
Now a sum of a set of proper fractions, p, q, r,... is always greater 
than the product of the same fractions. But a probability is a proper 
n. It follows that, when the prior conditions for the functioning 
a scheme of recurrence are satisfied, then the probability of the 
c bination of events, constitutive of the scheme, leaps from a product 
‘fractions to a sum of fractions. 
‘There exists, then, a probability of emergence for a scheme of recur- 
That probability consists in the sum of the respective probab- 
es of all the events included in the scheme, and it arises as soon as the 
conditions for the functioning of the scheme are satisfied. 
‘There also exists a probability for the survival of schemes that have 
an to function. For, of itself, a scheme tends to assure its own per- 
. The positive conditions for the occurrence of its component 
ts reside in the occurrence of those events. Even negative condi- 
fons, within limited ranges, can be provided for by the development 
idefensive circles. None the less, the perpetuity of a scheme is not 
. Just as classical laws are subject to the proviso, other things 
g equal, so also are the schemes constituted by combinations of 
ical laws; and whether or not other things will continue to be 
is a question that admits an answer only in terms of statistical 
Accordingly, the probability of the survival of a scheme of recur- 
nce is the probability of the non-occurrence of any of the events that 
rould disrupt the scheme. 


4 Emergent Probability 
have been formulated the notion of a conditioned series of 
ehemes of recurrence and, as well, the general sense in which one can 

of the probability of the emergence and the survival of single 
Nemes. From these considerations there now comes to light the notion 
+ an emergent probability. For the actual functioning of earlier 
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schemes in the series fulfils the conditions for the possibility of the func- 
tioning of later schemes. As such conditions are fulfilled, the probability 
of the combination of the component events in a scheme jumps from a 
product ofa set of proper fractions to the sum of those proper fractions. 
But, what is probable, sooner or later occurs. When it occurs, a pro- 
bability of emergence is replaced by a probability of survival; and as 
long as the scheme survives, it is in its turn fulfilling conditions for the 
possibility of still later schemes in the series. 

Such is the general notion of emergent probability. It results from 
the combination of the conditioned series of schemes with their re- 
spective probabilities of emergence and survival. While by itself it is 
extremely jejune, it possesses rather remarkable potentialities of explan- 
ation. These must now be indicated in outline, and so we attempt brief 
considerations of the significance for emergent probability of spatial 
distribution, absolute numbers, long intervals of time, selection, 
stability, and development. 

The notion of a conditioned series of schemes involves spatial con- 
centrations. For each later set of schemes becomes possible in the places 
where earlier schemes are already functioning. Accordingly, the most 
elementary schemes, which are earliest in the series, can occur anywhere 
in the initial distribution of materials, But the second batch can occur 
only where the first have in fact occurred, the third can occur only 
where the second have in fact occurred, and so on. Moreover, since the 
realization of the schemes is in accord with the probabilities, which may 
be low, one cannot expect all possibilities to be actuated. Hence, ele- 
mentary schemes will not be as frequent as they could be, to narrow the 
possible basis for schemes at the second remove. These will not be as 
frequent as they could be, to narrow again the possible basis for 
schemes at the third remove, and so forth. It follows that, however 
widespread the realization of elementary schemes, there will be a suc- 

cession of constrictions of the volumes of space in which later schemes, 
can be found. Similarly, it follows that the points, so to speak, of 
greatest and least constriction occur where the probabilities of emerg- 
ence of the next set of schemes are respectively the lowest and the 
highest. Finally, it follows that, since the latest schemes in the series 
have the greatest number of conditions to be fulfilled, their occurrence 
will be limited to a relatively small number of places. 

Secondly, there is the significance of absolute numbers. For large 
numbers offset low probabilities. What occurs once in a million 
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occasions, is to be expected a million times on a million million 
occasions. Now the minimum probability pertains to the latest schemes 
jn the series, for their emergence supposes the emergence of all earlier 
schemes. It follows that the lower the probability of the last schemes of 
the conditioned series, the greater must be the initial absolute numbers 
in which elementary schemes can be realized. In brief, the size of a uni- 
verse is inversely proportionate to the probability of its ultimate 
schemes of recurrence. 

Thirdly, there is the significance of long intervals of time. No matter 
how great the universe and how widespread the functioning of ele- 
mentary schemes, there is an increasing concentration of the spatial 
volumes in which later schemes can be realized. Sooner or later, the 
E E benefit of large numbers is lost by the successive narrowing of 
the basis for further developments. But at this point long iovervale of 
tim become sig ificant. Just as a million million simultaneous possi- 
bilities yield a inillion probable realizations, whose probability is one 
‘in a million, so also a million million successive possibilities yield a 
million probable realizations under the same expectation. 

_ Fourthly, there is a selective significance attached to the distinction 
between probabilities of emergence and probabilities of survival. If 
both are low, the occurrence of the scheme will be both rare and fleet- 
ff both are high, the occurrences will be both common and endur- 
If the probability of emergence is low and that of survival is high, 
‘the scheme is to be expected to be rare but enduring. Finally, in the 
pposite case, the expectation is that the scheme will be common but 




































































_Fifthly, this selectivity has its significance for stability. The function- 
of later schemes depends upon the functioning of earlier schemes, 
that if the earlier collapse, then the later will collapse as well. It fol- 
Su thar the line of maximum stability would be of common and en- 
7 i es S the line of minimum stability would be of rare 
i fez less than stability, the possibility of development must be 
a a Unfortunately, these two can conflict. Schemes with high 
abilities of survival tend to imprison materials in their own 
rics. They provide a highly stable basis for later schemes, but the 
o ~ to prevent later schemes from emerging, A solution to thie 
Roblem would be for the earlier conditioning schemes to have a high 
ty of emergence but a low probability of survival. They would 
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form a floating population, on which later schemes could successively 
depend. Because their probability of survival is low, they would readily 
surrender materials to give later schemes the opportunity to emerge. 
Because their probability of emergence was high, they would readily 
be available to fulfil the conditions for the functioning of later 
schemes. 

Needless to say, the foregoing considerations are extremely rudi- 
mentary. They are limited to the emergent probability of any condi- 
tioned series of schemes of recurrence. They make no effort towards 
developing that notion in the direction of its application to the condi- 
tions of the emergence and survival of modes of living. However, while 
absolutely such a fuller exposition would be desirable, still it has no 
place in a merely generic account of world order, For the premise of a 
generic account is, not the content of the natural sciences, but the pos- 
sibility and validity of their assumptions and method. 

The point we are endeavouring to make, within the limits of our 
narrow premise, is that the notion of emergent probability is explana- 
tory. Intelligent inquiry aims at insight. But classical laws alone offer 
no insight into numbers, distributions, concentrations, time intervals, 
Selectivity, uncertain stability, or development. On the contrary, they 
abstract from the instance, the place, the time, and the concrete condi- 
tions of actual functioning. Again, statistical laws, as a mere aggregate, 
affirm in various cases the ideal frequency of the occurrence of events, 
‘They make no pretence of explaining why there are so many kinds of 
events or why cach kind has the frequency attributed to it. To reach 
explanation on this level, it is necessary to effect the concrete synthesis 

of classical laws into a conditioned series of schemes of recurrence, to 
establish that such schemes, as combinations of events, acquire first a 
probability of emergence and then a probability of survival through 
Fie realization of the conditioned series, and finally to grasp that, ifsuch 
a series of schemes is being realized in accord with probabilities, then 
there is available a general principle that promises answers to questions 
about the reason for numbers and distributions, concentrations and time 
intervals, selectivity and uncertain stability, development and break- 
downs. To work out the answers pertains to the natural sciences. To 
grasp that emergent probability is an explanatory idea, is to know what 
is meant when our objective was characterized as a generic, relatively 
invariant, and incomplete account of the immanent intelligibility, the 
order, the design of the universe of our experience. 
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2.5 Consequences of Emergent Probability 


‘There remains the task of working out the generic properties of a 
world process in which the order or design is constituted by emergent 
probability. This we shall attempt in two main steps. First, we shall 
summarize the essentials of the notion of emergent probability. 
Secondly, we shall enumerate the consequences of that notion to be 
verified in world process. 

The essentials of the notion of emergent probabili indi- 
cated in the following series of ection silat e aa 


1. An eventis what is to be known by answering ‘Yes’ to such ques- 

tions as: Did it happen? Is it occurring? Will it occur? 

2. World process is a spatio-temporal manifold of events. In other 
words, there are many events and each has its place and time. 

3. Events are of kinds. Not every event is a new species, else there 
could be neither classical nor statistical laws. 

4. Events are recurrent. ‘There are many events of each kind, and 
all‘are not at the same time. ' 

5. There are regularly recurrent events, This regularity is under- 
stood, inasmuch as combinations of classical laws yield schemes 
‘ef recurrence. Schemes are circular relationships between events 
of kinds, such that if the events occur once in virtue of the cir- 
cular relationships then, other things being equal, they keep on 
recurring indefinitely, 

6. Schemes can be arranged in a conditioned series, such that the 
earlier can function without the emergence of the later, but the 
later cannot emerge or function unless the earlier already are 
functioning. 

7 Combinations of events possess a probability, and that pro- 
bability jumps, first when a scheme becomes concretely possible 
in virtue of the fulfilment of its prior conditions, and secondl 
when the scheme begins actually to function. e 

8. The actual frequencies of events of each kind in each place and at 
each time do not diverge systematically from their probabilities. 
However, actual frequencies may diverge non-systematically 
from probabilities, and that non-systematic divergence is chance 
Accordingly, probability and chance are distinct and are not to 
be confused. 


9. Emergent probability is the successive realization in accord with 
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successive schedules of probability of a conditioned series of 


schemes of recurrence. 


The consequent properties of a world process, in which the design is 
emergent probability, run as follows: 


I. 


. The significance of the initial or basic world situation is limi 


There is a succession of world situations. Each is characterized 
(1) by the schemes of recurrence actually functioning, (2) by the 
further schemes that now have become concretely possible, and 





(3) by the current schedule of probabilities of survival for exist- 
ing schemes and of probabilities of emergence for concretely 


possible schemes. 


. World process is open. It is a succession of probable realizations 


of possibilities. Hence, it does not run along the iron rails laid 
down by determinists nor, on the other hand, is it a non-intel- 
ligible morass of merely chance events. 


. World process is increasingly systematic. For it is the successive 


realization of a conditioned series of schemes of recurrence, and 
the further the series of schemes is realized, the greater the 
systematization to which events are subjected. 








. The increasingly systematic character of world process can be 


assured. No matter how slight the probability of the realization 
of the most developed and most conditioned schemes, the emer- 
gence of those schemes can be assured by sufficiently increasing 
absolute numbers and sufficiently prolonging intervals of time. 
For actual frequencies do not diverge systematically from pro- 
babilities; but the greater the numbers and the longer the time 
intervals, the clearer the need for a systematic intervention to 
prevent the probable from occurring. i 


to the possibilities it contains and to the probabilities it assigns its 
possibilities. By the initial world situation is meant the situation 
that is first in time; by the basic world situation is meant the 
partial prolongation through time of initial conditions, such as 
arises, for instance, in certain contemporary hypotheses of con- 
tinuous creation. . 

In either case, what is significant resides in possibilities and their 
probabilities, for, in all its stages, world process is the probable 
realization of possibilities. While the determinist would desire 
full information, exact to the nth decimal place, on his initial or 
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basic situation, the advocate of emergent probability is’ quite 
satisfied with any initial situation in which the most elementary 
schemes can emerge and probably will emerge in sufficient num- 
bers to sustain the subsequent structure, 

6. World process admits enormous differentiation. It envisages the 
totality of possibilities defined by classical laws. It realizes these 
possibilities in accord with its successive schedules of probabil- 
ities. And, given sufficient numbers and sufficient time, even 
slight probabilities become assured. 

7- World process admits break-downs. For no scheme has moré 
than a probability of survival, so that there is for every scheme 
some probability of a break-down; and since earlier schemes 
condition later schemes, a break-down of the former entails the 
break-down of the latter. 

8. World process includes blind alleys. For schemes with a high pro- 
bability of survival have some probability of emergence. In so 
far as they emerge, they tend to bind within their routines the 
materials for the possibility of later schemes and so to block the 
way to full development. 

9. The later a scheme is in the conditioned series, the narrower is its 

distribution. For actual realization is less frequent than its con- 

crete possibility; and each later set of schemes is concretely pos- 
sible only where earlier, conditioning schemes are functioning, 

10. The narrower the basis for the emergence of each later set of 

schemes, the greater the need to invoke long intervals of time. 

For in this case, the alternative of large numbers is excluded, 

11. The greater the probabilities of blind alleys and break-downs, 

the greater must be the initial absolute numbers, if the realization 

of the whole series of schemes is to be assured, For in this case the 
device of long time intervals might not be efficacious, Blind 
alleys with their inert routines could last for extremely long 
periods and, when they suffered break-downs, they might result 
in another blind alley. Again, a situation which led to some de- 
velopment only to suffer break-down might merely repeat this 

Process more frequently in a longer interval of time. On the 

other hand, the effect of large initial numbers is to assure at least 

One situation in which the whole series of schemes will win 


through. 


12 The foregoing properties of world process are generic. They 
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assume that there are laws of the classical type, but they do not 
assume the determinate content of any particular classical law. 
They assume that classical laws can be combined into the circular 
relationships of schemes, but they do not venture to analyse the 
structure of any scheme whatever. They assume that there are 
statistical laws, but there is no assumption of the determinate 
content of any statistical law. 

Moreover, these properties are relatively invariant. They rest on the 
scientist’s necessary presupposition that there are classical and statistical 
laws to be determined. But they in no way prejudge the determination 
of those laws nor the manner in which they are to be combined to yield 
schemes of recurrence and their successive probabilities. It follows that 
the foregoing properties of world process cannot be upset by any 
amount of scientific work in the determination of classical or statistical 
laws. 

‘Again, these properties are explanatory of world process. They re- 
veal an order, a design, an intelligibility. For they account in generic 
fashion for numbers and time intervals, for distributions and concen- 

trations, for blind alleys and break-downs, for enormous differentia- 
tion, for increasing systematization, for stability without necessity, for 
assurance without determinism, for development without chance. 
Finally, the intelligibility, offered by the explanation, is immanent in 
world process. It exhibits the inner design of world process as an 
emergent probability, and from that design it concludes to the out- 
standing, generic features of the same process. Accordingly, since 
empirical method aims at such an immanent intelligibility, em 
robability is a view of world order within the limits of empirical 
method. As we began by inviting the reader to grasp the intelligibility 
immanent in the image of a cart-wheel, so now we are inviting him to 
perform again the same kind of act. The only difference is that, for the 
image of the cart-wheel, he now must substitute the main features of 


the universe of our experience. 
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3. CLARIFICATION BY CONTRAST 
There is a clarification of ideas through contrast with their opposites. 
‘As we have argued that an acceptance of both classical and statistical 
Jaws leads to some such world view as emergent probability, so now 
we have to sce how different methodological positions result in dif 
ferent world views. 
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gut The Aristotelian World View 


Aristotle recognized both natural laws and statistical residues. But 
his natural laws lumped together in primitive confusion not onl 
classical laws and schemes of recurrence but also an element or aspect of 
statistical laws. His distinction was between the necessary and the con- 
tingent. The necessary was what always happens, as in the movements 
of the stars. The contingent was what usually happens; thus, usuall 
heavy bodies fall to the earth but, sometimes, they are propped u “a 
so do not fall. OR 
Not only did Aristotle fail to grasp the abstract laws of nature of the 
classical type, but explicitly he repudiated the possibility of a theory of 
probability. For him all terrestrial events were contingent. No doubt 
i fect follows from cause; but it does so, only if some other cause does 
‘not intervene; and such intervention is a mere coincidence. It is true 
‘that any coincidence can be traced back to earlier coincidences and that 
from the earlier coincidences one can regress to still earlier coincidences; 
but one can never get out of the category of the merely coincidental, 
and within that category there is nothing to be grasped by any selenicé, 
Hence, while Aristotle recognized statistical residues and Perens 
terns of diverging series of conditions, he had no theory of pro- 

ity to bring them to heel within the field of scientific knowledge. 
Still, Aristotle had no intention of allowing terrestrial process to on 
down in a mere morass of coincidental interferences. To exorcize Hi 
“entropy, he argued from seasonal variations to the influence of celestial 
upon terrestrial activities, Because the sun and moon, the planets 
A stars, operated necessarily, because they operated from successively 
a ee a they supplied him with a sufficient ground and 
an or the periodicity and perpetuity of terrestrial change. In this 
ion there arose his notion of an eternal heaven, an eternal earth, and 
Getha] cyclic recurrence. i 
Emergent probability differs from the Aristotelian world view, be- 
cause it rests on a different notion of science and of law. Classical laws 
ete abstract. The alleged necessary movements of the heavens are merely 
ao a af arcurrents a ae through the unfolding of probabilities 
EN teor wae i probabi, The regularities of ter- 
`a y similar, though here the schemes are 
$ complex and the probabilities lower. Finally, eternal cyclic re- 
Currence vanishes and in its place there comes the successive realizstion 
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in accord with successive schedules of probabilities, of a conditioned 
series of ever more complex schemes of recurrence. It is not celestial 
necessity that assures the success of terrestrial process, but emergent 
probability that provides the design ofall process; and that design is not 
an eternal, cyclic recurrence, but the realization through probability of 
a conditioned series of ever more developed schemes. 


3-2 The Galilean World View 

Galileo discovered our law of falling bodies, but he failed to recog- 
| nize its abstractness. Correctly, he grasped that explanation lies beyond 
description, that the relations of things to our senses must be tran- 
| scended, that the relations of things to one another must be grasped, and 
that a geometrization of nature is the key tool in performing this task. 
Still Galileo did not cast his methodological discoveries in the foregoing 
terms. Instead of speaking of the relations of things to our senses, he 
spoke of the merely apparent, secondary qualities of things. Instead of 
speaking of the relations of things to one another, he spoke of their real 
and objective primary qualities, and these he conceived as the mathe- 
matical dimensions of matter in motion. 

Thus Galilean methodology is penetrated with philosophic assump- 
tions about reality and objectivity and, unfortunately, those assump- 
tions are not too happy. Their influence is evident in Descartes. Their 
ambiguities appear in Hobbes and Locke, Berkeley and Hume. Their 
final inadequacy becomes clear in Kant, where the real and objective 
bodies of Galilean thought prove to constitute no more than a pheno- 
menal world. 

Hitherto, on the other hand, our procedure has been to prescind 
severely from philosophic questions about reality and objectivity. In 
due course we shall have to meet them. But our present concern is the 
fact that Galilean laws of nature are not conceived in abstraction from 
sensible or, at least, imaginable elements and, consequently, that the 
Galilean law stands in the field, not of our abstract classical laws, but 
rather of our schemes of recurrence in which abstract laws and imagin- 
able elements can combine. 

From this concreteness of the conception of natural laws there follows 
a twofold consequence. On the one hand, there arises the hostility of 
incomprchension against statistical laws. On the other hand, there re- 
sults a mechanistic view of the universe. For, in the abstract, classical 
laws possess universality and necessity. The Galilean acknowledges this 
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universality and necessity but cannot recognize its abstractness. For him, 
it is attached immediately to imaginable particles or an imaginable 
aether or both. For him, it is already concrete,and so it is not in need of 
further determinations to reach concreteness. For him, the farther 
determinations, which would be non-systematically related to one 
another, simply do not exist. Accordingly, since he has no doubt of the 
existence of classical laws, he cannot but regard statistical laws as mere 
formulations of our ignorance. There is some vast aggregate of discrete 
or continuous but imaginable elements; they are subject to universal 
and necessary laws; and the business of the scientist is the hard task of 
determining those laws and so predicting what cannot but occur, 

Moreover, within this context, the negation of statistical laws in- 
volves mechanism. A machine is a set of imaginable parts, each of 
which stands in determinate systematic relations to all the others. In like 
manner, the universe, implicit in Galilean methodology, is an aggre- 
gate of imaginable parts and cach is related systematically to all the 
‘others. The sole difference is that, apart from the machine, there are 
other imaginable elements that can interfere with its operation, but 
apart from the universe of imaginable elements, what imaginable inter- 
ventions can there arise? Mechanism accordingly becomes a deter- 
-minism. 

Until recently, this Galilean view has been dominant in scientific 
‘circles. It easily survived the rather veiled implications of Darwinism, 
But it seems to have suffered a crippling wound from the overt claims 
‘of Quantum Mechanics. Our argument, however, moves on a different 
‘terrain. It appeals to Darwinism and,to Quantum Mechanics only as 
i ions of scientific intelligence. Its proper premises lie in the 
‘dynamic structure of empirical inquiry and in the canons that govern 
its unfolding. In that field it has noticed that abstraction is not impover- 

g but enriching, that in the sense of enriching abstraction classical 
Taws are abstract, that a systematic unification of classical laws does not 
‘imply the possibility of imaginative synthesis, that the concentration of 
stematic relationships in the abstract field leaves the further determina- 
tions, needed for concrete applications, non-systematically related to 
jone another. It follows that classical and statistical laws, so far from 
cing opposed, are complementary. It follows that the regularities of 
ur universe result, not from classical laws alone, but from the combin- 
n of such laws with suitable constellations of concrete circumstances, 
ly, it follows that these schemes of recurrence—just as the machines 















132 The Complementarity of Classical and Statistical Investigations 


that men make—emerge and function, survive and vanish, in accord 
with the successive schedules of probabilities for the realization of a 
conditioned series of schemes. 


3.3 The Darwinian World View 
There are those that date the dawn of human intelligence from the 
publication of Darwin's Origin of Species in 1859. In fact, though the 
work does not contain any systematic statement of methodological 
foundations, it does present the outstanding instance of the employ- 
ment of probability as a principle of explanation. For, in the frst place, 
Darwinism proposes to explain, It offers to tell why species differ, why 
they are found in their observable spatio-temporal distributions, why 
the numbers in each species increase, or remain constant, or diminish 
even to the point of extinction, In the second place, the explanation 
presents an intelligibility immanent in the data, grounded in similarities 
and differences, in numbers and their rates of change, in distributions 
over the surface of the earth and through the epochs of geology. In the 
third place, this immanent intelligibility differs radically from the 
immanent intelligibility offered, for instance, by Newton's theory of 
universal gravitation or Laplace’s affirmation of a single mathematical 
formula by which a suitably endowed intelligence might deduce any 
world situation from complete information on a single situation. For 
the follower of Laplace cannot reach any determinate conclusions, un- 
less he is provided with fully accurate information on the basic situa- 
tion. But the follower of Darwin is indifferent to the details of his basic 
situation, and he obtains his conclusions by appealing to the natural 
selection of chance variations that arise in any of a large variety of 
terrestrial processes from any of a large variety of initial situations. 

It is not difficult to discern in Darwin’s natural selection of chance 
variations a particular case of a more general formula, For it is not the 
single, isolated variation but rather a combination of variations that is 
significant for the evolutionary process. Again, while such combinations 
of variations may be attributed to chance, in the sense that the biologist is 
concerned, not with efficient causality, but with an immanent intelligi- 
bility, still, what is significant for evolution is the probability of emerg- 
ence of such combinations of variations and not the non-systematic 
divergence from their probability, which is our meaning of the name, 
chance. Finally, as chance variation is an instance of probability of 
emergence, so natural selection is an instance of probability of survival. 
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Artificial selection is the work of the breeder, who mates the plants or 
animals possessing the characteristics he wishes to encourage. Natural 
selection is the work of nature, which gives a shorter life expectancy 
and so less frequent litters to the types that are less well equipped to 
fend for themselves. Still, nature effects this selection, not with the exact 
predictability of the changing phases of the moon, but only by a 
general tendency that admits exceptions and that increases in efficacy 
with the increase of numbers and the prolongation of time intervals. 
In a word, natural selection means survival in accord with the pro- 
babilities. 

Moreover, these combinations of variations, which possess pro- 
babilities of emergence and of survival, are relevant to schemes of 
recurrence. For the concrete living of any plant or animal may be re- 
garded as a set of sequences of operations. Such operations are of kinds; 
there are many of the same kind; and those of the same kind occur at 
different times. There are, then, in each set of sequences recurrent oper- 
ations, and the regularity of the recurrence reveals the existence and 
functioning of schemes. 

Within such schemes the plant or animal is only a component. The 
whole schematic circle of events does not occur within the living thing, 
but goes beyond it into the environment from which sustenance is 
won and into which offspring are born. No doubt, the higher the type, 
the greater the complexity and the greater the proportion of significant 
events that occur within the animal. But this greater complexity only 
means that the larger circle connects a series of lesser and incomplete 
circles. The vascular circulation occurs within the animal, but it de- 
pends upon the digestive system, which depends upon the animal’s 
capacity to deal with its environment and, in turn, that capacity de- 

pends on the growth and nourishment secured by the vascular system. 

Again, the plant or animal is a component for a range of schemes. 
Unlike the planets which stick to their courses in the solar system, and 
like the electrons which may be imagined to hop from one orbit to 
another, the plant or animal enters into any of a range of sets of alterna- 
tive schemes. This range is limited by immanent structure and capacity. 
Still, though it is limited, it remains open to alternatives. For without 
‘change of structure or of basic capacity, the plant or animal continues 
to survive within some variations of temperature and pressure, of cir- 


cumambient water or air, of sunlight and soil, of the floating popula- 
tion of other plants or animals on which it lives. 
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At this point, however, the differences between Darwinism and 
emergent probability begin to come to light. Emergent probability 
affirms a conditioned series of schemes of recurrence that are realized in 
accord with successive schedules of probabilities. Darwinism, on the 
other hand, affirms a conditioned series of species of things to be 
realized in accord with successive schedules of probability. The two 
views are parallel in their formal structures. They are related, inasmuch 
as species of living things emerge and function within ranges of alterna~ 
tive sets of schemes of recurrence. None the less, there is a profound 
difference. For Darwinian probabilities of emergence and survival re- 
gard, not schemes of recurrence, but underlying potential components 
for any schemes within a limited range, and the Darwinian series of 
species is a sequence of higher potentialities that exhibit their develop- 
ment by their capacity to function in ever greater ranges of alternative 
sets of schemes. 

‘This difference prompts us to recall that the present account of emer- 
gent probability did not aim at completeness. We had not raised the 
question, What are things? We had not determined whether there is an 
answer to that question that satisfies the scientific canon of parsimony. 
Accordingly, we presented emergent probability in the present chapter 
with the qualification that later, when the notion of thing has been in- 
vestigated, there might be needed a further development of the 
analysis. 

However, it may not be amiss to add at once that inquiry into the 
meaning of the name, thing, will yield but a further manifestation of 
the dualism in uncritical thought. Just as mechanist determinism has 
involved an extra-scientific world view, so also has Darwinism. Just 
as we have replaced the natural selection of chance variations by an 
emergent probability of schemes of recurrence, so in Chapter VIII we 
shall find that a critical notion of the thing necessitates a still more 

significant departure from the unconscious philosophic assumptions 
of nineteenth-century science, 





3.4. Indeterminism 

By indeterminism is meant a contemporary tendency that owes its 
origin to the verified equations of Quantum Mechanics but goes be- 
yond its source inasmuch as it pronounces on the nature of scientific 
knowledge and even on philosophic issues. While it is opposed radically 
to mechanical determinism, its positive features do not admit summary 
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description and, perhaps, our purpose will best be served by discussing 
successively a series of issues. 
First, as Galileo distinguished between merely apparent secondary 
qualities and, on the other hand, the real and objective dimensions of 
matter in motion, so too there are indeterminists that offer a somewhat 
aralle] disclosure of the nature of reality. The old distinction between 
the real and the apparent is retained, but now the real is microscopic 
and random, while the merely apparent is the macroscopic in which 
classical laws seem to be verified. However, we mention this issue only 
to decline an immediate discussion. Later in a philosophic context we 
shall attempt an explanatory account of the almost endless variety of 
views on reality and objectivity. For the present we shall have to be 
content with the canon of parsimony. The scientist may affirm what 
he can verify and he may not affirm what he cannot verify. 

Secondly, indeterminists tend to reject the old imaginable particles 
and waves and to favour some type of conceptual symbolism. Here 
again the issue is the precise nature of reality but now, by appealing to 
the canon of parsimony, we can reach two conclusions. On the one 
hand, it would seem that the only possible verification of the imagined 
as imagined lies in a corresponding sensation; accordingly, if the par- 
ticles are too small and the waves too subtle to be sensed as particles and 
waves, then the particles as imagined and the waves as imagined can- 
not be verified; and if they cannot be verified, they may not be affirmed 
by the scientist. On the other hand, it is possible to verify conceptual 
formulations if they possess sensible implications; for in the measure 
‘that an increasing number and variety of such implications are found to 
correspond to sensible experience, the verification of the conceptual 
aee is approached. Thus, Special Relativity is said to be pro- 
a s , not because many scientists feel that they have had a fairly good 

jok at a four-dimensional space-time manifold, but because many 
scientists working on different problems have found procedures and 
Predictions based on Special Relativity to be highly successful. 

Thirdly, there occurs an argument from the haziness of data to the 
ultimate unverifiability of classical laws. While I do not believe it to be 
Cogent, it is well worth attention. For it appeals to the criterion of 
Verifiability; it rests on the solid fact of the haziness of data; and it does 
‘exclude misconceptions of the nature of classical laws. 
Ee begin, the haziness of data is not to be denied. What of itself is 
determinate never is a datum and always is a concept. Of themselves, 
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data may be said to be determinate materially or potentially; but they 
become determinate formally only in the measure that they are sub- 
sumed under concepts; and this process of subsumption can be pro- 
longed indefinitely. Thus, a greater formal determinateness of data is 
possible as long as scientific concepts can be revised to yield more pre 
cise objects for measurement and as long as scientific techniques can be 
improved to make measurements more accurate. But as long as a 
greater formal determinateness is possible, the determinateness that 
actually is attained is conjoined with an unspecified remainder of merely 
potential determinateness. That unspecified remainder is the haziness of 
data, and it will be with us as long as new concepts and more accurate 
measurements are possible. 

However, the haziness of data alone cannot prove the unverifiability 
of classical laws. Logically, it is impossible for a valid conclusion to con- 
tain a term that does not appear in the premises. More concretely, it could 
be true that, whenever data became more determinate formally, new 
classical laws were discovered; and in that case the haziness of data would 
prove, not that classical laws were unverifiable, but that existing classi- 
cal laws were always due to be revised in favour of other classical laws. 

One comes closer to the issue when one argues that classical laws are 
conceptual formulations, that they possess all the precision and formal 
determinateness of concepts, that they cannot be stripped of that pre- 
cision and determinateness without ceasing to be classical laws. In con- 
trast, data are irreducibly hazy. Because measurements never can be 
accurate to n decimal places, where n is as large as one pleases, classical 
laws never can be more than approximative. Their essential deter- 
minacy is in radical conflict with the haziness of data; and so classical 











laws essentially are unverifiable. 

Now this argument is valid if classical laws are interpreted concretely. 
For on concrete interpretation classical laws are supposed to state rela- 
tions between data or between elements in strict correspondence with 
data. But there cannot be completely determinate relations between 
essentially hazy terms; and so, on concrete interpretation, classical laws 
must be regarded as no more than approximative. 

Still, there is no need to interpret classical laws concretely. They can 
be statements of elements in abstract system where 


(1) the abstract system is constituted by implicitly defined relations 
and terms, 
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(2) the abstract system is connected with data not directly but 
through the mediation of a complementary set of descriptive concepts, 
and 

(3) the laws of the abstract system are said to be verified inasmuch as 
they assign limits on which, other things being equal, vast varieties of 
data converge. 


On this showing, the completely determinate relations of classical laws 
are between the completely determinate terms they implicitly define. 
‘This closed structure is referred to data through a set of descriptive and 
so approximative concepts. Finally, the closed structure is proved rele- 
yant to data, not by exact coincidence, but by assigning the limits on 
which data converge. 

Fourthly, the affirmation of convergence is also an admission of 
divergence. Is not that admission equivalent to the statement that ulti- 
mately classical laws are not verifiable? 

Again, the issue is the precise nature of verification, It hardly would be 
claimed that any single law was not verified because it did not account 
for the whole of our experience. But what can hold for single laws, also 
can hold for the totality of classical laws. The existence of the diverg- 
ence proves that classical laws are not the whole of our explanatory 
knowledge. But though they are not the whole, they can be a part; and 
the classical laws that in fact are such a part are the ones that are verified 
in the sense that they assign the limits on which data do converge. 

Fiffhly, it is claimed that Quantum Mechanics is the more general 
theory and that it includes, say, Newtonian mechanics as a particular 
case. 

Here I would suggest the relevance of a distinction between logical 
inclusion and concrete application. I see no reason for disputing the 
contention that Schrddinger’s time equation can plausibly be simplified 
into Newton's second law of motion. But it need not follow that the 
simplification has no analogue in the world of events. On the contrary, 
it would scem that such an analogue would exist if schemes of recur- 
fence were realized perfectly; and in that case it would seem difficult 
to maintain that the accuracy of basic observations was not the sole limit 
to the accuracy of predictions, More realistically, in so far as schemes 
are not realized perfectly or perfect realization cannot be ascertained, at 
least the reason for objective divagations or subjective ignorance would 
be assigned. 
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Sixthly, it may be argued that determinism.must be true or false and 
that we seem to be dodging the issue. But if the disjunction is admitted, 
one finds oneself forced into philosophic questions. Atleast in the present 
context, our contention would be that the old determinism with its 
philosophic implications has to give way to a new, purely methodo- 
logical view that consists in a developing anticipation of a determinate 
object. 

Such a view would remain within the limits of émpirical science. It 
would distinguish between an antecedent component of methodo- 
logical assumptions and a consequent component of probably verified 
Jaws and frequencies. Both components would be regarded as variable. 
The antecedent component develops; initially it consists in such vague 
generalities as the assertion that there is a reason for everything; sub- 
sequently, as science advances, it takes on the increasing precision of 
ever more accurately differentiated heuristic structures. Again, the con- 
sequent component is subject to variation, for what is regarded as veri- 
fied at any time may be called into question and subjected to revision. 
The concrete conjunction of the two components in the minds of 
scientists constitutes at any time their anticipations of a determinate 
object; and when the components are undergoing profound change, 
there naturally will be some uncertainty in their anticipations. 

On this view the old determinism was mistaken not only because it 
was involved in philosophic issues but also because it failed to envisage 
the possibility of development in heuristic structures. It supposed the 
universal validity of a type of explanation that is possible only when 
schematic situations are realized perfectly. It overlooked the possibility 
ofa type of explanation in which the probabilities of the non-schematic 
account for the emergence of the schematic. 

Indeterminism is true as a negation of the old determinism. But it 
cannot escape the necessity of methodological assumptions and precepts; 
it cannot prevent their conjunction in thought with laws and frequencies 
that are regarded as verified; and so it cannot succeed even in delaying 
the day when, from a new viewpoint, scientific anticipations once more 
will envisage a determinate object to be known. 

However, at the present time, there is some difficulty in specifying in 
a universally acceptable fashion just what is the determinate object that 
science is to anticipate. A student of human knowledge can make sug- 

gestions that regard the antecedent component, and so I have offered a 
unified view that anticipates both the systematic and the non-systematic 
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without excluding in particular cases insight into concrete non- 
schematic situations. The possibility of concrete insight into the non- 
schematic situations of the subatomic order probably will be called into 
question on both practical and theoretical grounds. However, I do not 
propose to discuss this aspect of the issue, principally because it regards 
the consequent component of methodological anticipations, but also 
because I believe all discussions of concrete possibility to suffer from a 
radical ambiguity. For on any concrete issue further insight is always 
possible and, when it occurs, what previously seemed impossible, turns 
out to be quite feasible after all. 
















4. Let us bring this long chapter to an end. It began from the pro- 
blem of apparent duality that arose from the existence of two types of 
insight, two heuristic structures, and two distinct methods of empirical 
investigation. There was no question of climinating the duality, for the 
direct and the inverse types of insight both occur. There remained, then, 
the task of relating diverse procedures and results into a single whole. 
Ina first section it was argued that classical and statistical investigations 
are complementary as cognitional activities. In a second section it was 
revealed how their results, whatever their precise content, can be com- 
bined into a single world view. In a third section this world view was 
contrasted with the Aristotelian, with that of mechanist determinism, 
with the Darwinian view, and with contemporary tendencies to affirm 
an indeterminism. In the course of the argument the problem of the 
‘thing and, with it, the problem of objectivity became increasingly 
apparent. But before tackling such large issues, it will be well to broaden 
the basis of our operations and so we turn to the notions of space and 
time. 





























































CHAPTER V 
SPACE AND TIME 


Fz a variety of reasons, attention is now directed to the notions of 
space and time. Not only are these notions puzzling and so interest- 
ing, but they throw considerable light on the precise nature of abstrac- 
tion, they provide a concrete and familiar context for the foregoing 
analyses of empirical science, and they form a natural bridge over 
which we may advance from our examination of science to an examin- 
ation of common sense, 

The present chapter falls into five sections. First of all, there is set 
forth a problem that is peculiar to physics as distinct from other natural 
sciences such as chemistry and biology. Secondly, there is worked out a 
descriptive account of space and time. Thirdly, an attempt is made to 
formulate their abstract intelligibility. Fourthly, there follows a discus- 
sion of rods and clocks. Finally, the concrete intelligibility of space and 
time is indicated. 


I. THE PROBLEM PECULIAR TO PHYSICS 
1.1 Invariant and Relative Expressions 
‘To formulate this problem, distinctions must be drawn 
(1) between propositions and expressions, and 
(2) between invariant and relative expressions. 
For present purposes the distinctions between propositions and ex- 
pressions will be indicated sufficiently by such illustrative statements as 


the following: 

“Itis cold’ and ‘Il fait froid’ are two expressions of the same proposition. 

Again, ‘2+2=4 and ‘10+ 10= 100’ are respectively the decimal and 
binary expressions of the same proposition. 

Now just as different expressions may stand for the same proposition, 
so the same expression under’ different circumstances may stand for 
different propositions. This fact leads to a distinction between invariant 


and relative expressions. 








Expressions are named invariant if, when employed in any place or 


at any time, they stand for the same proposition. 
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Expressions are named relative if, when employed in different places 
or at different times, they stand for different propositions. 

Thus, ‘2+2=4 stands for the same proposition no matter where or 
when it is uttered. It is invariant. On the other hand, ‘John is here now’ 
stands for as many different propositions as there are places in which it 
js uttered and times at which it is uttered, It is relative. 


1.2 Their Ground in Abstraction 


It is not difficult to discern the reason why some expressions are in- 
variant and others are relative. For if an expression stands for an abstract 
proposition, it contains no’ reference to any particular place or time; if 
it contains no reference to particular places or times, it contains no 
element that might vary with variations of the place or time of the 
speaker. Inversely, if an expression stands for a concrete proposition, 
it will contain a reference to a particular place or time and so it will in- 
clude an clement that can vary with variations of the speaker's position 
and time. 

The point may be illustrated by contrasting the use of the copula, ‘is’, 
in the two expressions, ‘John is here’, and ‘Pure water is H,O’. In the 
first expression, which stands for a concrete proposition, the copula is 
relative to the time of utterance; the grammatical present tense of the 
verb, to be, has its proper force; and saying that John is here has no im- 
plication that John was or was not here, or that John will or will not be 
here. On the other hand, to say that pure water is H,O is to utter an 
abstract law of nature; grammatically, the copula occurs in the present 
tense, but it is not intended to confine the force of the expression to the 
present time, For if really it is true that pure water is H,O, then neces- 
sarily pure water was H,O even before oxygen was discovered and 
pure water will remain H,O even after an atom-bomb has eliminated 
anyone interested in chemistry. In brief, the copula, ‘is’, in abstract ex- 
pressions occurs not in the ordinary present tense but rather in an in- 
variant tense that abstracts from particular times. 


1.3 Abstraction in Physics 


Now if the invariance or relativity of expressions follows from the 


~abstractness or concreteness of the propositions for which they stand, 


then, since all mathematical principles and all natural laws of the class- 
ical type are abstract, it follows that their appropriate expression must 
be invariant. 
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While duration is commonly attributed both to the experience and 
to the experienced, extension is attributed only to the latter. The 
colours I see, the surfaces I grasp, the volumes through which I move, 
all have extension. But it would seem paradoxical to speak of the ex- 
tension of the experience of secing, of the experience of grasping, of the 
experience of moving. Descriptively, then, extensions are correlative 
to certain elementary and familiar experiences but they are in the ex- 
perienced and not in the experiencing. 


In fact, such invariance of expression is secured automatically in 
mathematics, in chemistry, and in biology. There never arose any 
tendency to write out the multiplication table or to state the binomial 
theorem differently in Germany and France, in the nineteenth or 
twentieth centuries. In like manner it would be impossible to find rela- 
tive expressions for the hundreds of thousands of formulae for chemical 
compounds, Such statements simply contain no reference to space or 


time, and so cannot vary with variations of the speaker's position or 
epoch. ee Hi 

7 dei A eceise Ob physics does not enjoy the same immunity, Eee Destriptive Definitions 
It investigates local movements, and it cannot state their laws without 
some reference to places and times. Since laws contain a reference to 
places and times, they include an element that can vary with variations 
of the speaker’s position and time. Accordingly, there arises a problem 
peculiar to physics. Just as ordinary language develops an invariant 
copula to express general truths, so too the physicist has to find spatio- 
temporal invariants, if he is to employ the appropriate invariant expres- 
sions in stating laws of local motion. 


Let us now define Space as the ordered totality of concrete exten- 
sions, and Time as the ordered totality of concrete durations. Further, 
Jet us give notice that henceforth, when Space and Time are written 
with capital letters, the words will be employed in accord with the fore- 
going definitions, 

For besides the totalities of concrete extensions and concrete dura- 
tions, there also are merely imaginary totalities. What a man experi- 
ences, he also can imagine. As he experiences extension, he also 
imagines extension. As he experiences duration, he also imagines dura- 

2. THE DESCRIPTION OF SPACE AND TIME tion. Our concern is not with imaginary extensions or imaginary 

Before tackling the problem peculiar to physics, it will be well to durations but with the concrete extensions and durations correlative to 
review the materials or data that are involved. Such a review is a task pence. 
for description and, as we have scen, descriptions are cast in terms of Immediately, however, there arises an obvious difficulty. For neither 
experiential conjugates. Accordingly, we shall begin from elementary the totality of concrete extensions nor the totality of concrete durations 
experiences, work out the resultant notions of space and time, and show falls within the experience of the human race, let alone the human indi- 
how they necessarily involve the use of frames of reference and of YVidual. For this reason the definition refers, not to any totalities, but to 
E A ordered totalities. It is true enough that only a fragment of concrete ex- 
$ : tension and of concrete duration falls within human experience. Still 
2.1 Extensions and Durations one can take that fragment as origin. Beyond the extension that is ee 

There exist certain elementary and familiar experiences of looking, Perienced, there is further extension; and since it is continuous with the 
shoving boin eeapitgy eee extension of experience, it is not merely imagined. Similarly, beyond 

The experiences themselves have a duration. They occur, not all at the duration of experience, there is further duration, and since it is con- 
once, but over time. Moreover, correlative to the duration of looking, tinuous with the duration of experience, it is not merely imagined. 
there is the duration of what is looked at. Correlative to the duration of There follows a simple criterion for distinguishing between the 
the moving, there is the duration of what is moved through or over. Rotion of concrete Space or Time, and, on the other hand, merely 


Correlative to the duration of the grasping, there is the duration of imaginary space or time. Within concrete Space there is some exten- 


what is grasped. Descriptively, then, duration is either an immanent ; o that is correlative to experience; all other extension in Space is re- 
d to that concrete extension; and in virtue of that relation all other 


aspect or quality of an experience or a correlative aspect or quality of fo tha 
what is experienced, Extension in Space is concrete. Similarly, a notion of concrete Time is 
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constructed about a nucleus of experienced duration. On the other 
hand, merely imaginary space or time contains no part that is correlative 
to actual experience. 

From the criterion, there follows a corollary. Imaginary space or 
time may or may not be structured about an origin. But notions of con- 
crete Space or Time must be structured about an origin. For only frag- 
ments of concrete Space or Time enter into human experience, and so 
it is only by a relational structure to given extensions or durations that 
totalities of extensions or durations can be concrete. In other words, 
frames of reference are essential to the notions of Space and Time. 


2.3 Frames of Reference 

Frames of reference are structures of relations employed to order 
totalities of extensions and/or durations. They fall into three main 
classes: the personal, the public, and the special. 

First, everyone has his personal reference frame. It moves when he 
moves, turns when he turns, and keeps its ‘now’ synchronized with his 
psychological present. The existence of this personal reference frame is 
witnessed by the correlation between the place and time of the speaker 
and, on the other hand, the meaning of such words as here, there, near, 
far, right, lefe, above, below, in front, behind, now, then, soon, recently, long 
ago, etc. 

Secondly, there are public reference frames. Thus, men become 
familiar with the plans of buildings, the network of streets in which 
they move, the maps of their cities, countries, continents. Similarly, 
they are familiar with the alternation of night and day, with the succes- 
sion of weeks and months, with the use of clocks and calendars. Now 
such relational schemes knit together extensions and durations. But they 
are not personal reference frames that shift about with an individual's 
movements. On the contrary, they are public, common to many indi- 
viduals, and employed to translate the here and now of the personal ref- 
erence frame into generally intelligible locations and dates. Finally, the 
difference between personal and public reference frames comes out 
clearly in the occurrence of such questions as, Where am I? What time 
is it? What is the date? Everyone is always aware that he is here and 
now. But further knowledge is required to correlate one’s here with a 
place on a map and one’s now with the reading of a clock or a calendar. 

Thirdly, there are special reference frames. A basic position, direc- 
tion, and instant are selected. Co-ordinate axes are drawn. Divisions on 
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the axes are specified, and so any point at any instant can be denoted 
univocally as an (x, y, z, t). 

Special reference frames may be mathematical or physical. They are 
mathematical if they order an imaginary space and time. They are 
physical if they order concrete Space and Time. The distinction is 
brought to light by selecting any (x, y, z, 1) and asking where and when 
it is. For if the frame is physical, the answer will indicate some precise 
point in Space and some precise instant in Time. But if the frame is 
mathematical, the answer will be that any point-instant whatever will do. 


2.4 Transformations 


There can be as many distinct reference frames of any kind, as there 
are possible origins and orientations. 

From this multiplicity there follows the problem of transposing from 
statements relative to one reference frame to statements relative to 
another. 

Solutions may be particular, and then they are obtained by inspec- 
tion and insight. Thus, when two men face each other, one may observe 
that the region of Space to the right of one man is to the left of the 
other, and so one concludes that under such circumstances what for one 
is ‘right’ for the other is ‘left’. In like manner, maps of different coun- 
tries may be correlated by turning to the map of the continent that 
includes both countries, and clocks in different positions may be syn- 
chronized by appealing to the earth’s spin. 

Special reference frames admit a more general solution. Let the 
point (x, y, z) in the frame K, be identical with the point specified as 
(x’, y’, 2°) in the frame, K’. From geometrical considerations it will be 
possible to find three equations relating x, y, and z, respectively to x’, 
Y» and z’ and, further, to show that these equations hold for any point 
(x, y, z). In this fashion there are obtained transformation equations 
and by the simple process of substitution any statement in terms of x, 
P z, can be transformed into a statement in terms of x’, y’, 2’. 

For example, the wave-ftont of a light signal emitted from the 
origin of a frame, K, might be the sphere 


er. 





LHH 


The equations for transforming from the frame, K, to a frame, K’, 


might be 






y 








146 Space and Time 
On substituting, one would obtain the equation of the wave-front in 
the frame, K’, namely: 

(x -wyte 


2.5 Generalized Geometry 

In the foregoing consideration of transformations, the procedure in 
the special case was based upon geometrical considerations, It is worth 
noting that the inverse procedure is possible, that is, that from a con- 
sideration ‘of transformations one can work out the general theory of 
geometries. 

Consider any function of n variables, say, 

F(x» xq -..)=0 (1) 

and any n arbitrary transformation equations, say, 


nno x’) 


m=x (nx...) (2) 
which on substitution yield the new function, say, 
G(e'yx’'y..)=0. 6) 


Let these mathematical expressions have a geometrical interpretation, so 
that the initial variables in x, refer to positions along the axes of a co- 
ordinate system, K, and the subsequent variables in x’; refer to positions 
along the axes of another co-ordinate system, K’, and the transforma- 
tion equations represent a shift from the reference frame, K, to the 
frame, K’. 

Now the mathematical expressions have the same meaning, stand for 
the same propositions, and require the same geometrical interpretation, 
if they have the same symbolic form. For the meaning of a mathe- 
matical expression resides, not in the material symbols employed, but 
in the form of their combination to indicate operations of adding, 
multiplying, and so forth. 

Accordingly, when the symbolic form of a mathematical expression 
is unchanged by a transformation, the meaning of the expression is un- 
changed. But a transformation is a shift from one spatio-temporal 
standpoint to another and, when expressions do not change their mean- 
ing under such shifts, then, as we have seen above, the expressions are 
invariant and the ground of that invariance is that the expressions stand 
for abstract and generally valid propositions. 

Now the principles and laws of a geometry are abstract and generally 
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valid propositions. It follows that the mathematical expression of the 
rinciples and laws of a geometry will be invariant under the permis- 
sible transformations of that geometry. 

Such is the general principle, and it admits at least two applications. 
In the first application, one specifies successive sets of transformation 
equations, determines the mathematical expressions invariant under 
those transformations, and concludes that the successive sets of invar- 
ants represent the principles and laws of successive geometries. In this 
fashion one may differentiate Euclidean, affine, projective and topo- 

ical geometries.* 

‘A second, slightly different application of the general principle occurs 
in the theory of Riemannian manifolds. The one basic law governing 
all such manifolds is given by the equation for the infinitesimal 
interval, namely, 

dt=Zgijdeidx, [i,j=1,2...n] 

where dx,, dx» . . . are differentials of the co-ordinates, where the 
coefficients, giy, are functions of the co-ordinates, and where in general 
there are n? products under the summation. Since this equation defines 
the infinitesimal interval, it must be invariant under all permissible 
transformations. However, instead of working out successive sets of 
transformations, one considers any transformations to be permissible 
and effects the differentiation of different manifolds by imposing re- 
strictions upon the coefficients. This is done by appealing to the tensor 
calculus. For tensors are defined by their transformation properties and 
it can be shown that, in the present case, if the coefficients, giy, are any 
instance of a covariant tensor of the second degree, then the expression 
for the infinitesimal interval will be invariant under arbitrary trans- 
formations. It follows that there are as many instances of the Riemann- 
fan manifold and so as many distinct geometries, as there are instances 
‘of covariant tensors of the second degree employed to specify the 
coefficients, gu. Thus, in the familiar Euclidean instance, gi is unity 
when i equals j; it is zero when i does not equal j; and there are three 
dimensions. In Minkowski space, the gj, is unity or zero as before, but 
there are four dimensions, and x, equals ict. In the General Theory of 
‘Relativity, the coefficients are symmetrical, so that gy equals gy; and in 
the Generalized Theory of Gravitation, the coefficients are anti- 
‘symmetrical. 

* See, for instance, the summary outline offered by V. Lenzen in his Nature of Physical 
Theory, New York 1931, pp. $9 ff. 
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2.6 A Logical Note 

It is to be observed that transformation equations, operations of 
transforming, the definition of tensors by their transformation pro- 
perties, and the whole foregoing account of the differentiation of 
geometrical manifolds belong to higher-order statements. 

For distinct reference frames assign different specifications to the same 
points and instants and they assign the same specifications (numbers) to 
different points and instants. Accordingly, they must belong to different 
universes of logical discourse, else endless ambiguities would result. 
Now the relations between different universes of discourse can be 
stated only in a further, higher-order universe of discourse; in other 
words, the relations between different universes of discourse regard, not 
the things specified in those universes, but the specifications employed 
to denote the things. Thus, a transformation equation does not relate 
points or instants, but it does relate different ways of specifying the 
same points and instants, Similarly, such a property as invariance is a 
property, not of a geometrical entity, but of an expression regarding 
geometrical or other entities, 


3. THE ABSTRACT INTELLIGIBILITY OF SPACE AND TIME 

The argument began from a problem peculiar to physics. Because 
that science deals with objects in their spatial and temporal relations, the 
expression of its principles and laws does not automatically attain the 
invariance proper to such abstract propositions. However, as was shown 
in Chapter II, this difficulty can be turned to profit, inasmuch as the 
physicist can posit a postulate of invariance and then employ that 
postulate as a heuristic norm in determining which expressions can re- 
present physical principles and laws. 

The second strand of the argument consisted in an outline of the 
descriptive notions of Space and Time. It began from experience of 
concrete extensions and durations and it showed that we can form 
notions of all concrete extensions and of all concrete durations if, and 
only if, these totalities are ordered by frames of reference. Essentially, 
then, the descriptive notion of Space is of Space-for-us and the descrip- 
tive notion of Time is of Time-for-us. Again, one might say that these 
notions necessarily contain, on the one hand, an empirical or material 
element and, on the other hand, an intelligible or formal element. The 
empirical or material element consists of concrete extensions and of 
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concrete durations. The intelligible or formal clement orders these 
materials into singular totalities. Moreover, without this intervention of 
ordering intelligence, the notion of Space cannot be both concrete and 
all-embracing, and similarly the notion of Time cannot regard the 
totality of concrete durations. 

Still, these descriptive notions of Space and Time cannot contain the 
intelligibility that is explanatory of Space and Time. It is true that they 
contain an intelligible or formal component. But that component is the 
order of a reference frame, and reference frames are an infinity. They 
can be the intelligibility of Space-for-us and of Time-for-us, that is, 
they can be the manners in which we intelligently order extensions and 
durations in accord with the convenience of the moment. But they 
cannot be the immanent intelligibility that is explanatory of Space nor 
the immanent intelligibility that is explanatory of Time, for reference 
frames are infinite, but correct explanations are unique. 

However, this gives rise to a further problem. On the one hand, if we 
retain reference frames, we are dealing with infinities of formally dif- 
ferent notions of Space and Time. On the other hand, if we drop refer- 
ence frames, then our inquiry is confined either to merely imaginary 
space and time or else to the relatively few extensions and durations 
that fall within our experience. It is this dilemma that reveals the signi- 
ficance of transformations and invariance under transformations. For, 
while such considerations belong to a higher-order universe of discourse 
which directly regards not objects but expressions referring to objects, 
still they can serve to point the way to grasping the intelligibilities 
immanent in Space and in Time. Inasmuch as we say what we think, the 
properties of our expressions reflect the properties of our thoughts. In- 
asmuch as we think intelligently, the properties of our thoughts reflect 
the properties of our insights. In this fashion, the invariance of expres- 
Sion has already been traced to the abstractness of what is thought or 
meant and, at an earlier stage of the inquiry, the abstractness of classical 
laws was grounded oñ the enriching contribution of insight. Accord- 
ingly, we shall not be venturing into a new line of thought, if we argue 
that the set of insights, by which we grasp the intelligibility immanent 
in Space and Time, will be the set that is formulated in spatial and tem- 
poral principles and laws invariant under transformations of reference 

es. 

Clearly enough, this conclusion gives no more than a generic answer 
to our question. It amounts to saying that the immanent intelligibility 
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of Space and of Time will be formulated in one of the geometries that 
fall under the generalized notion of geometry. There remains the task 
of assigning the specific geometry that governs concrete extensions and 
concrete durations. Still, one has only to mention this task to be re- 
minded that there is a problem peculiar to the empirical science of 
physics, that this problem arises in physics inasmuch as it is involved in 
spatial and temporal relations, and that the general form of its solution 
is to postulate the invariance of physical principles and laws. 


3-1 The Theorem 


It is time to turn from talk about what we propose to do and settle 
down to the work of doing it. 

The abstract formulation of the intelligibility immanent in Space 
and in Time will be one of the possible sets of definitions, postulates, 
and inferences that systematically unify the relations of extensions and 
of durations. All such possible sets of definitions, postulates, and infer- 
ences are geometries. Therefore, the abstract formulation of the intel- 
ligibility immanent in Space and in Time will be a geometry. 

The expression of the principles and laws of any geometry will be 
invariant. For principles and laws are independent of particular places 
cand times, and so their proper expression cannot vary with variations 
of spatio-temporal standpoints. 

Moreover, a geometry cannot refer to Space or to Time except 
through a reference frame. Accordingly, the invariance proper to the 
expression of geometrical principles and laws is an invariance under 
transformations of reference frames. 

There follows at once the generic solution. The abstract formulation 
of the intelligibility of Space and Time consists in a set of invariants 
under transformations of reference frames. However, there is a range 
of such sets of invariants, and so there remains the task of determining 
the specific solution, 

We note, accordingly, that the relevant intelligibility is immanent in 
concrete extensions and in concrete durations. It is an intelligibility that 
belongs not to the imagined but to the experienced. Now the empirical 
canon of complete explanation has already assigned to natural science 
the duty of doing for experienced extensions and durations exactly what 
is done for experienced colours, experienced sounds, experienced heat, 
experienced electromagnetic phenomena. Further, physics is the 
natural science on which this duty falls, as appears from its peculiar 
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problem of invariance. Again, if the physicist solves his peculiar pro- 
blem and arrives at an invariant expression of his principles and laws 
under transformations of reference frames, he cannot avoid reaching 
the specific solution which we are seeking. For the specific solution we 
are seeking is the set of invariants under transformations that is verifi- 
able in experienced extensions and durations. 

The abstract formulation, then, of the intelligibility immanent in 
Space and in Time is, generically, a set of invariants under transforma- 
tions of reference frames and, specifically, the set verified by physicists in 
establishing theinvariant formulation of their abstract principlesand laws. 

‘A corollary may be added. The intelligibility immanent in Space and 
in Time is identical with the intelligibility reached by physicists investi- 
gating objects as involved in spatial and temporal relations. Hence, to 
eliminate the concrete objects of physics would be to eliminate the 
intelligibility of Space and of Time. Again, inasmuch as physical objects 
are involved differently in spatial and temporal relations, there result dif- 
ferent intelligibilities of Space and of Time. This conclusion may be 
illustrated by the possibility of different types of tensors being employed 
to secure the covariance of different sets of physical principles and laws. 


3.2 Euclidean Geometry 


While the foregoing argument of itself says nothing for or against 
the verifiability of Euclidean geometry, still it supposes that Euclidean 
geometry is not the one and only true geometry, and it admits the pos- 
sibility of other geometries being verifiable. 

The supposition is, of course, far more fundamental than the admis- 
sion. It is difficult not to find the inspiration of rationalism, which de- 
duces everything else from alleged self-evident principles, in the notion 
that Euclid formulated the one and only true geometry. After all, the 
Supreme rationalist wrote on his title page, Ethica ordine geometrico 
demonstrata. Still, these high matters lie beyond the range of present 
considerations though, in due course, we hope to meet this issue with a 
distinction between analytic propositions which are not far from 
tautologies, and analytic principles, whose terms and relations are veri- 
fiable in the existent. 

At any rate, present concern has to be confined to meeting claims that 
Euclidean geometry obviously is verified in concrete extensions and 
that ordinary notions of simultaneity obviously are verified in concrete 
durations, 
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Clearly, there is a sense in which these claims are true. It has been 
seen that one cannot form a notion of Space without invoking a frame 
of reference. It is plain that men form notions of Space and, no less, that 
the frames of reference they construct satisfy Euclidean requirements. 
Similarly, one cannot form a notion of Time without introducing a 
frame of reference, and the frame ordinarily introduced is necessarily 
in complete accord with ordinary notions on simultaneity. Not for a 
moment would I dispute the contention that Euclidean geometry and 
the common view of simultaneity are both verifiable and verified in the 
descriptive notions men form of Space and Time. 

However, after granting all that is obvious, we must now add that it 
is quite beside the point. The analysis of descriptive notions of Space 
and Time has its significance, but that significance is anthropological. 
It reveals how men commonly proceed ftom the extensions and dura- 
tions of experience to the totalities named Space and Time. On the 
other hand, when we admit that Euclidean geometry might not be 
verifiable, we are speaking of a verification, not in human notions, but 
in concrete extensions and durations. We are not asking how men find 
it convenient to conceive Space and Time; we are asking how scientists 
may correctly explain Space and Time. Were the scientists in question 
the psychologists, one might appeal to what is obvious in the mentality 
of Western man. But the scientists in question happen to be physicists, 
and the data of consciousness, however clear, are not among the data 
proper to physics. | 

So much then, for the sweeping claim that our conclusion must be 
wrong because its error is obvious. It remains that objections may be 
less sweeping, and these must now be met. 


3-3 Absolute Space 


The absolute space and the absolute time of Newtonian thought 
possess the twofold merit of exhibiting an ‘obvious’ view and of invit- 
ing criticism that goes to the root of the matter. 

Suppose a penny to fall to the floor of a moving train, and ask for an 
account of the trajectory of the fall. Unfortunately, there are many 
accounts. Relatively to the floor, the trajectory is a vertical straight 
line. Relatively to the earth, it is a parabola. Relatively to the axes fixed 
in the sun, it is a more complicated curve that takes into account the 
spin and orbit of the earth’s movements. Relatively to the receding 
nebulae, it contains still further components. But there is only one 
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penny in question, and there is only one fall. Which, really, is the 
trajectory? 

Newton would answer by distinguishing between true and apparent 
motion. Both are relative. But, while apparent motion is relative to 
other bodies, such as the train, the earth, the sun, the nebulae, true 
motion is relative to an eternal set of immutable places named absolute 
space. If one thinks of apparent motion, one can say that the penny 
moves relatively to the train, the train relatively to the earth, the earth 
relatively to the sun, and the sun relatively to the nebulae. But if one 
thinks of true motion, one can say that, perhaps, the penny, the train, 
the earth, the sun, and the nebulae have a common velocity relatively 
to a set of eternal and immutable places. 

Moreover, if Newton named his absolute space mathematical, he 
also considered it real. He admitted the difficulty of determining when 
there was a true motion. But he was far from acknowledging such a 
conclusion as impossible. On the contrary, he performed his famous 
bucket experiment to show that true motion relative to absolute space 
could be detected. A bucket of water was suspended from a twisted 
rope. The bucket spun and, for a while, the surface of the water re- 
mained flat. The surface then hollowed out into a paraboloid. Eventu- 
ally, the bucket ceased to spin, but the surface remained hollow. Fin- 
ally, the surface became flat again. Now the hollowing of the surface of 
the water was due to the rotation of the water and, as this hollowing 
occurred both while the bucket was spinning and while the bucket was 
not spinning, it could not be merely an apparent motion relative to the 
bucket. Therefore, it was true motion relative to absolute space. 

Let us now turn to criticism. 

First of all, the bucket experiment does not establish the existence of 
an absolute space. From the experiment one might conclude that really 
and truly the water was rotating; for in the hollowing of the surface 
one might verify a centrifugal acceleration; and if there is a verified 
centrifugal acceleration, there is a verified motion. However, true 
motion in the sense of verified motion is one thing; and true motion 
in the sense of motion relative to absolute space is quite another. The 
bucket experiment does not establish true motion in this second sense. 
Indeed, the sole link between the experiment and absolute space lies 
in an equivocal use of the term, true. 

Secondly, the Newtonian distinction between true and apparent 
Motion involves the use of an extra-scientific category. There are the 
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data of experience. There are inquiries, insights, and formulations. 
There are verifications of formulations. But just as Galileo impugned 
given colours, sounds, heat, and the like as merely apparent, so Newton 
impugned as apparent the observable changes of relative position of 
observable bodies. Just as Galileo affirmed as real and objective the 
primary qualities that are mathematical dimensions of matter in 
motion, so Newton, after eliminating experienced motions as apparent, 
acknowledged as true the motions relative to a non-experienced 
absolute space. What is this truth of true motion? Though Newton 
confused it with the truth of experiment and verification, it has to be 
something else; otherwise, there would be no confusion. Whar, then, 
is it? 

A fuller account will be attempted when we treat the notion of 
objectivity. For the present, it will suffice to recall that the Galilean 
assertion of the reality and objectivity of primary qualities was not in 
accord with the canon of parsimony but, as we have seen, extra- 
scientific (See Chapter III, § 5). In simpler terms, Galileo's real and objec- 
tive was the residue left in the popular category of the ‘really out there’, 
after colours, sounds, heat, etc., had been eliminated. By parallel 
reasoning, Newton's absolute space was the ‘really out there’ but 
emptied not only of Galileo’s secondary qualities but also of his own 
apparent motions. From this position to Kant’s, it is an easy step. For 
Kant, as for his scientific predecessors, all sensible presentations were 
phenomenal. But, while Newton secured a metaphysical status for his 
absolute space by naming it the divine sensorium,* Kant gave this empty 
‘really out there’ a critical status by making it an a priori form of human 
sensibility. 

Thirdly, Galileo, Newton, and Kant were looking for some sort of 
absolute, but they were looking in the wrong places. They sought the 
real as opposed to the apparent, only to end up with everything 
apparent, the notion of the real included. Let us follow a different tack. 
Then every content of experience will be equally valid, for all are 
equally given, and all equally are to be explained. Next, explanations 
result from enriching abstraction, and so they are abstract, and their 
proper expression must be invariant. Thirdly, not every explanation is 
equally correct; some can be verified, and some cannot. There follows 
at once the conclusion that the real, objective, true consists of what is 

* Sce E. A. Burtt, The Metaphysical Foundations of Modem Science, London and New 
York 1925, pp. 257 £ 
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known by formulating and verifying invariant principles and laws. 
Our account of Space is simply a particular case of that conclusion. 

Fourthly, let us attempt to meet the problem of the trajectory of the 
penny. As we have scen, possible frames of reference are infinite; but 
in any determinate frame of reference, there is only one correct tra- 
jectory for the penny. Next, while some possible frames of reference 
are more convenient than others, still all are equally valid, and so there 
are many correct trajectories for the penny. Further, this involves no 
contradiction; just as what is to my right can be to your left, so the one 
fall of the one penny can be a straight line in one frame of reference and 
a parabola in another frame of reference; there would be a contradic- 
tion only if the same fall were both a straight line and a parabola in the 
same frame of reference. 

Finally, this position is not unsatisfactory. As long as we are speaking 
of particular things at particular times in particular places, we cannot 
avoid employing relative expressions; for it is through our senses that 
we know the particular; and our senses are in particular places at par- 
ticular times. On the other hand, invariant expression, which is inde- 
pendent of the spatio-temporal standpoint of particular thinkers, is a 
property of abstract propositions; it can be demanded only of the prin- 
ciples and laws of a science; and the trajectory of the fall of a particular 
penny is not a principle or a law in any science. 


3-4 Simultaneity 

The common view of simultancity possesses, perhaps, a larger and 
more resolute following than Newton’s absolute space. If two events 
are at the same time for any observer, then, we shall be told, they must 
be at the same time for every observer. 

The first line of defence will be, no doubt, the principle of contra- 
diction. The same events cannot be both at the same time and not at the 
Same time. Therefore, to say that the same events are at the same time 
for one observer and not at the same time for another, is simply to 
violate the principle of contradiction. 

Still, this first line can be turned. What is ‘now’ for me writing is not 
‘now’ for you reading. If the same event can be both now (for me) and 
not now (for you), it may be true that ‘at the same time’ belongs to the 
same class of relative terms as does ‘now’; and if it does, then there is no 
More a contradiction in saying that events, simultaneous for one 
observer, are not simultaneous for another, than there is in saying that 
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events of the present for one observer will be events of the past for 
another. 

The issue is not the principle of contradiction. The issue is simply 
whether or not ‘at the same time’ is to be listed along with such relative 
terms as ‘now’ and ‘soon’, ‘here’ and ‘there’, ‘right’ and ‘left’. 

The simplest approach to the issue is to analyse elementary appre- 
hensions of simultaneity. Already we have remarked that we experi- 
ence duration both in the sense that the experiencing is over time and in 
the sense that the experienced endures through time. Now we have to 
add that these two aspects of the experience of duration stand in a cer- 
tain order. Thus, when I watch a man crossing a street, I look out and 
inspect the distance that he traverses, but I cannot look out and inspect 
in the same manner the time he takes to cross. Nor is this surprising. 
The whole distance traversed is there to be inspected all at once, but 
the duration of the traversing is there to be inspected, not all at once, 
but only in successive bits. Moreover, what is true of the traversing is 
also true of the inspecting; it too is, not all at once, but over time. If one 
supposed the possibility of a timeless inspecting, one might infer the 
inspection of a four-dimensional continuum in which both distances 
and durations were presented in exactly the same fashion. But when 
inspecting takes time, then the time of the inspecting runs concurrently 
with the time of the inspected. 

Such remarks on the apprehension of durations seem relevant to an 
account of the apprehension of simultancous durations. Instead of 
watching one man cross a street, I might watch two men crossing a 
street at the same time. Since it would be perfectly obvious that they 
were crossing at the same time, it should be equally obvious that there 
is some time that is one and the same. What time, then, obviously 
is the same? It must be the time of the watching. For, in the first place, 
the watching has a duration, for it is not all at once. In the second place, 
the duration of the watching runs concurrently with the duration of 
what is watched. In the third place, when two movements are the 
object of one and the same watching, there are, in all, three durations, 
namely, one in each movement and one in the watching; but it is the 
duration of the watching that is apprehended as running concurrently 
both with the duration of one movement and with the duration of the 
other; and so it is the duration of the watching that is the one and same 

time at which both the movements are occurring, 

This analysis is confirmed by a consideration of apprehensions of 
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‘apparent’ simultaneity. If you stand beside a man swinging a hammer, 
then the sight and the sound of the blow are at the same time. If you 
stand off at a distance of a few hundred feet, the sight of the blow is 
prior to the sound. In the first case, the sight and sound are at the same 
time. In the second case, the sight and the sound are not at the same 
time. Still, the blow is always the simultaneous source of both light- 
waves and sound-waves. The reason why there are different, ‘apparent’ 
simultancities must be that the ‘appearance’ of simultancity has its 
ground in the duration immanent in the flow of consciousness. 

Such seem to be the facts and, like the facts of relative motion, they 
give rise to a problem. Is one to follow Galileo and Newton and insist 
that, beyond the multiplicity of merely apparent simultancities, there is 
a real, objective, and true simultaneity that is unique? If so, one can 
omit further mention of the observer, and one will end up with an 
absolute time that flows equably everywhere at once. It will not be the 
time of clocks, which run fast or slow. It will not be the time of the 
spinning earth, for under the action of the tides and the receding moon, 
that spin is decelerating. It will be an exact, constant velocity that at 
every point in the universe perpetually separates the present from the 
past and the future in precisely the same manner. 

Still, this absolute time will not be what we have defined as Time. 
For Time, as we have defined it, is an ordered totality of concrete dura- 
tions. It includes the concrete durations both of our experiencing and of 
what we experience. Through an ordering structure or reference 
frame it reaches out to embrace in a single totality all the other concrete 
durations which, though not experienced, are related to the concrete 
durations that are experienced. In contrast with this Time, absolute 
time simply lies outside experience. It meets the requirements of a 
mathematical ideal and, strangely enough, unlike other mathematical 
ideals, it is sai! to be ‘really out there’. Rather, it once was thought to be 
really out there. For the Newtonian rejection of experienced durations 
as apparent time in favour of a non-experienced absolute time promptly 
was followed by Kant’s transformation of absolute time into an a priori. 
form of human sensibility. 

Nor is this the only complaint against the Newtonian procedure. As 
absolute space, so absolute time is a result of looking for the absolute 
where the absolute does not exist. If it were true that events, simul- 
taneous for one observer, must be simultaneous for every other ob- 
Server, then it would be true that expressions of simultaneity are 
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invariant. But there is no reason to expect invariant expressions of 
simultaneity, for invariance results from abstractness, and no statement 
regarding the particular times of particular events is abstract. From the 
very structure of our cognitional apparatus, particulars are known 
through our senses, and our senses operate under spatio-temporal con- 
ditions. They cannot escape relativity and so, if an absolute is wanted, 
it must be sought on the level of intelligence which by abstraction from 
particulars provides a ground for invariant expressions. 


3.5 Motion and Time 

We have been speaking of the elementary durations and simul- 
taneities of the personal reference frame. But, besides personal reference 
frames, there are public and special reference frames, and they call for a 
few remarks. 

Aristotle defined time as the number and measure of local motion 
derived from successively traversed distances. Such is the time of the 
spinning carth and of clocks. ‘Two o'clock’ isa number and ‘two hours’ 
is a measure. Both are reached from the local motion of the hands over 
the face of a dial. 

However, there are many local motions, and every one successively 
traverses a series of distances. It follows that, though all do not yield 
numbers and measures indicating time, still all could do so. Objectively, 
then, and fundamentally there are many times. 

This implication of the Aristotelian position was noted by Aquinas. 
However it seemed to him not an important truth, but rather an objec- 
tion to be answered. Time must be one, and so`he appealed to the 
primum mobile, the outermost sphere, and it had only one local motion. 
Moreover, as it grounded all other local motions both in the sky and on 
the earth, the time of its movement must be the ground of all other 
times.* 

One will be inclined, I think, to agree that as long as Aristotle's 
primum mobile was supposed to exist, our universe was supplied with a 
single, standard time. On the other hand, once Copernicus climinated 
the Ptolemaic system, that standard time no longer was possible and, 
in its place, there arose the problem of synchronization, of making 
many movements yield a single time for public and special reference 
frames. 





* Sce S. Thomas Aquinas, In IV lib. Phys. Arist., lect. 17, ed. Leon. Rome 1884, vol 2, 
P- 202, § 3, 4- 





The Abstract Intelligibility of Space and Time 159 


Suppose, then, an aggregate of clocks scattered about the universe. 
Let their relative positions be constant, and let them be known in 
terms of some reference frame, K. Let light signals be sent from the 
origin of co-ordinates to the clocks and reflected from the clocks back 
to the origin. Then, a synchronization of clocks might be effected by 
laying down the rule, 





+t" 

where t is the reading of the distant clock when the light signal is re- 
ceived and reflected, and where ¢’ and ¢” are the readings of the clock 
at the origin when the light signal is emitted and when it returns. 

However, synchronization by this rule would be successful, only if 
the outward and the return journeys of the light signal took the same 
length of time. To satisfy this requirement, one might distinguish be- 
tween basic and derived synchronizations and demand that the basic 
synchronization take place with clocks that are at rest with respect to 
the aether and in a reference frame that similarly is at rest. Then, syn- 
chronization in moving frames would be the synchronization of their 
clocks with the clocks of the basic frame, and there would follow for all 
point-instants an observable time that conformed to the properties of 
Newton’s absolute time. 

There is, however, one difficulty to this solution. One can in prin- 
ciple suppose any number of reference frames exhibiting as many 
varieties of relative motion as one pleases. One can supply each frame 
with clocks that, relatively to the frame, are at rest. But a difficulty 
arises when one attempts to select the frame that absolutely is at rest and, 
if one cannot determine the basic synchronization, much less can one 
reach the derived synchronizations. 

Still there is an alternative. Instead of seeking the absolute in the field 
of particular reference frames, one can seck it in the field of abstract 
Propositions and invariant expressions. Accordingly, one may postulate 
that the mathematical expression of physical principles and laws be 
invariant under inertial transformations, and one may note that from 
the postulate it follows that in all reference frames moving with a rela- 
tive uniform motion the velocity of light will be the same.* 


2t= 


3.6 Before closing this section, it will be well to set forth briefly the 
principles that have guided us in determining the abstract intelligibility 


d For the consequent derivation of the Einstein-Lorentz transformation and of Minkow= 
ski space, the reader may be referred to Lindsay and Margenau, pp. 333 ff 
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of Space and Time and, no less, to indicate the grounds that lead to 
different views. 

Our position follows from our account of abstraction. Because the 
principle or law is abstract, its expression cannot vary with variations 
of spatio-temporal standpoint. On the other hand, because we know 
particulars through spatio-temporally conditioned senses, we know 
them from some point and instant within Space and Time. It follows 
that concrete places and times are apprehended only as relative to an 
observer, that their totalities can be embraced only through the device 
of reference frames, that reference frames will be many, and that trans- 
formations of reference frames can involve changes in the relativity of 
places and times to observers. Accordingly, it would be a mistake to 
look for the fixed or absolute on the level of particular places and times; 
the only absolute relevant to Space and Time resides in the abstract pro- 
positions whose expression remains invariant under permissible trans- 
formations of reference frame. 

On the other hand, opposed positions take their stand on the premise 
that something fixed or absolute is to be acknowledged on the level of 
sense. In the Aristotelian world view, this was supplied by the outer- 
most celestial sphere which bounded effective Space and, for Aquinas 
at least, provided the universe with a standard time. Newton's absolute 
space and absolute time were in the first instance imaginary math 
matical constructions; but they were objectified through a confusion of 
the truth of verification and the truth, prior to intelligence and thought, 
that resides in a ‘really out there’; finally, they were given a meta 
physical status by being connected with the omnipresence and the 
eternity of God. Kant simplified this position by making Newton's 
empty space and time into a priori forms of sensibility. 








4. RODS AND CLOCKS 
On Galilean and Newtonian suppositions, measurements of distance 
and of duration are invariant, so that if a measurement is correct in any 
frame of reference, the same measurement must be correct in all frames 
of reference that are permissible. 
On the Special Theory of Relativity the invariant is the four- 
dimensional interval, ds, where 


dst=dx2+-dyt+ de? cede. 


Hence, if the value of ds is correct in any reference frame, the same 
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value must be correct in all permissible frames. On the other hand, the 
values of the spatial components, dx, dy, dz, and the value of the tem- 
poral component, dt, can be correct in one reference frame without 
therefore being correct in other permissible frames. As is clear from the 
above equation, the spatial and temporal components can assume any 
values compatible with the constancy of the interval, ds, 

Clearly enough, this theory necessitates some revision of earlier 
notions on measurable magnitudes, standard units, measuring, and 
measurement. For on the earlier view a measurement of a distance or 
duration is some single number valid in all reference frames. On the 
new view a measurement of a distance or a duration seems to be a series 
of numbers in correspondence with a series of reference frames. 

Such a revision is not easy. Ordinarily people form their notions of 
measurements at a time when they take Newtonian presuppositions for 
granted. Later, when they are confronted with relativity, they are apt 
to be content to make obvious alterations without thinking things 
through to a fully coherent position. There results a piecemeal and in- 
adequate revision of basic concepts and this manifests itself in a parade 
of alleged Einsteinian paradoxes. 

Our proposal is to attempt a thorough revision. First, we shall 
examine the clementary paradox that the measuring rods of one refer- 
ence frame are both shorter and longer than those of another, and that 
the clocks of one frame run both slower and faster than those of 
another.* Secondly, we shall work outa generic notion of measurement 
thatis independent of differences between Galileo and Einstein. Thirdly, 
we shall show how the same generic notion admits differentiation into 
the two different specific views. 





4.1 The Elementary Paradox 

Consider the pair of point-instants, P and Q, which in a frame of 
reference, K, have the co-ordinates, (x1, t4) and (x, te), and in a frame, 
K’, moving with a relative constant velocity, u, have the co-ordinates 


t',) and (x's, f'a). Then by the Lorentz-Einstein transformation, 
writing 





H=1/(1-w/e)! 

one easily obtains the équations 

(x2~23)H~ (t= f)uH (1) 
(t2-1)H- (xa -x1)uHje. (2) 
* For an exposition, see Lindsay and Margenau, pp. 339 ff. 
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It is to be noted that if either of the equations (1) and (2) can be ob- 
tained then both can be obtained. Moreover, by transforming in the 
opposite direction from K’ to K, there are to be obtained two other 
equations similar to (x) and (2). 

Now these equations admit both a spatial and a temporal application, 
and to each application three interpretations can be given. The spatial 
application is to suppose that Pand Q are the simultaneous end positions 
ofa standard rod of unit length in K so that 





Ng—X,=1 () 
t- h=0 () 
whence by equations (1) and (2) 
x/,-x/\=H (s) 
fa- l= -uHje. (6) 


The temporal application is to suppose that Pand Q are readings at suc- 
cessive seconds on a stationary standard clock in K so that 
Xa =x1=0 (7) 
ts-4=1 (8) 
whence by equations (1) and (2) 
-uH (9) 
H. (10) 
Accordingly, inasmuch as standard units of distance and of time are 
expected to transform invariantly, a problem of interpretation arises 
and three answers may be given. 

A first interpretation seems inspired by the Fitzgerald contraction. 
Since H is greater than unity, it is concluded from equations (3) and 
(5) that the standard rod in K’ is shorter than the standard rod in K. 
Similarly, it is concluded from equations (8) and (10) that the unit of 
time in K’ is shorter than the unit of time in K. Moreover, the opposite 
conclusions are reached from the equations obtained by transforming 
from K’ to K. But quite apart from its paradox, this interpretation has 
the defect of saying very little about equations (4) and (6), (7) and (9). 

A second interpretation begins by noting that in Special Relativity 
clocks are synchronized in each frame of reference by assuming, not 
that simultaneity is identical, but that the velocity of light is the same 
constant in all frames of reference. Accordingly, on this interpretation 
equations (5) and (6) are taken together, and at once it is apparent that 
a distance between simultaneous positions in K has been transformed 








lastly 
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into a distance between positions that are not simultaneous in K’. But 
even Cinderella’s foot would seem large if one measured the distance 
between the tip of her toe at one instant and the back of her heel at 
another; and such is the view in K’ of the standard unit of length in K. 
Similarly, equations (9) and (10) are taken together to reveal that, what 
for K is a time interval on the same stationary clock, for K’ is a differ- 
ence in time between clocks in different positions. It follows that the 
difference in time given by equation (10) results not only from the 
difference in time given by equation (8) but also from the fact, under- 
lying the transformation equations, that in every frame of reference 
clocks in different positions are synchronized by assuming the velocity 
of light to be the same constant in all frames. Indeed, while one may 
find this method of synchronization to be strange, while one may even 
find it strange that there is any problem of synchronization, still, 
granted that initial oddity, there is no farther oddity brought to light 
by equations (3) to (10) or by the similar equations obtained when one 
transforms from K’ to K. 

A third interpretation is in terms of Minkowski space. It asserts that, 
within the context of Special Relativity, it is a blunder to suppose that 
a difference of position is a merely spatial entity or that a difference of 
time is a merely temporal entity. Hence, a standard rod is spatio- 
temporal: it is not merely a distance between two positions; it is a 
distance between a position, x,, at a time, fı, and a position, xg, at a 
time, fy. Similarly, a standard clock is spatio-temporal: it does not assign 
merely temporal differences; it assigns a difference between a time, fy, 
at a position, x4, and a time, fy, at a position, xy, Moreover, a unit on 
any standard rod determines one and the same invariant spatio- 
temporal interval for all frames of reference, namely, unity; and a unit 
on any standard clock determines one and the same invariant spatio- 
temporal interval for all frames of reference, namely, ic.* However, 
while standard rods and clocks determine the same spatio-temporal 
intervals for all frames of reference, still these invariant intervals divide 
differently into spatial and temporal components in different frames of 


* This invariant interval, s, may be obtained from the equations 
= (am) F(t P= (x) 
Thus, one will find that substitutions from equations (3) and (4) will yield the same 
Tesult, unity, as substitutions from equations (5) and (6); similarly, substitutions from 
equations (7) and (8) will yield the same result, ic, as substitutions from equations (9) 
and (10). 
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reference. Hence one may distinguish between normal and abnormal 
frames by introducing the definitions: 


A reference frame is normal to measurements if differences of posi- 
tion have a temporal component that is zero and differences of time 
have a spatial component that is zero. 

A reference frame is abnormal to measurements if differences of 
position have a temporal component that is not zero and differences 
of time have a spatial component that is not zero. 


Operationally this means that reference frames, rods, clocks, and 
measurable objects should be relatively at rest if one’s measuring is not 
to be complicated by the ambiguities of the elementary paradox. 

Finally, it may be noted that, while the first interpretation differs 
from the other two, the second and third are compatible and comple- 
mentary. For the second explains the differences that arise on trans- 
forming units of distance and time by remarking that, when the 
relative velocity is not zero, the transformation equations cover over a 
peculiar technique in synchronization, while the third interpretation 
systematizes the whole matter by adverting to spatio-temporal invari- 
ants and by noting that these invariants divide differently into spatial 
and temporal components in different reference frames, It remains, 
however, that something be said on the general notion of measurement 
presupposed by the second and third interpretations. 


4:2 The Generic Notion of Measurement 


Empirical inquiry has been conceived as a process from description 
to explanation. We begin from things as related to our senses. We end 
with things as related to one another. Initial classifications are based 
upon sensible similarities. But as correlations, laws, theories, systems 
are developed, initial classifications undergo a revision. Sensible simi- 
larity has ceased to be significant, and definitions consist of technical 
terms that have been invented as a consequence of scientific advance. 
In this fashion biological classifications have felt the imprint of the 
theory of evolution. Chemical compounds are defined by appealing to 
chemical elements. Chemical elements are defined by their relations to 
one another in a periodic table that has room for elements that, as yet, 
have not been discovered ot synthesized. The basic notions of physics 
are a mass that is distinct from weight, a temperature that differs from 
the intensity of the feeling of heat, and the electromagnetic vector fields 
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Now the principal technique in effecting the transition from descrip- 
tion to explanation is measurement. We move away from colours as 
seen, from sounds as heard, from heat and pressure as felt. In their 
place, we determine the numbers named measurements. In virtue of 
this substitution, we are able to turn from the relations of sensible 
terms, which are correlative to our senses, to the relations of numbers, 
which are correlative to one another. Such is the fundamental signific- 
ance and function of measurement. 

Further, in constructing these numerical relations of things to one 
another, there is introduced an almost necessary simplification of 
arrangement. If it would be theoretically possible, it would not be prac- 
ticable to relate things to one another by stating separately the relations 
of each to all the others. The procedure that is both simpler and more 
systematic is to select oné type of thing or magnitude, to relate all 
others directly to it, and to leave to deductive inference the relations of 
the others among themselves. Thus, instead of noting that Tom is 5 
taller than Dick, Dick a shorter than Harry, and Harry gf shorter than 
Tom, one selects some arbitrary magnitude as standard unit and 
measures Tom, Dick and Harry, not in terms of one another, but in 
terms of feet or centimetres. 

A standard unit, then, is a physical magnitude among other similar 
physical magnitudes. Its position of privilege is due to the systematic 
simplicity of implying the relations of each of these magnitudes to all 
the others by stating only the relations of all to some one. 

In selecting and determining standard units, there is a cohven- 
nal, arbitrary clement and, as well, there is a far larger theoretical 
element. It is a matter of convention that the standard foot is the 
length between notches on a bar at a certain temperature in a given 
place. It is arbitrary that the foot happens to have the length it has, 
neither more nor less. On the other hand, the remaining aspects of the 
standard unit have their basis in presumed or acquired theoretical know- 
ledge. What is length? Does length vary with temperature? Does 
length vary with change of place or of time? Does length vary with 
changes of frames of reference? These are relevant questions. If their 
answers rest on the results of empirical science, they are subject to re- 
vision when those results are revised. If their answers can be obtained 
only by appealing to the field of basic presuppositions and presump- 
tions, they will be methodological and subject to the revisions of 
methodology. 
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The fundamental point to be grasped here is a point that already has 
been made. The absolute resides not on the level of sensible presenta- 
tions but in the field of abstract propositions and invariant expressions. 
The constancy in time of the length of a standard metal bar cannot be 
ascertained by comparing its length yesterday with its length today; the 
field of observables is limited to the present place and time; today’s 
length of the bar can be observed, if today you are in the right place; 
but yesterday's length has passed out of the field of observables and to- 
morrow’s has not yet been ushered in. It remains that the constancy in 
time of the length of the bar is a conclusion based on general know- 
ledge. One ascertains, as best one can, all the manners in which metal 
bars can change in length; one takes precautions to prevent the occur- 
rence of any such changes in the standard; and one concludes that, as far 
as one knows, no such change has taken place. In other words, the 
constancy of the standard is a conclusion based upon the invariance of 
laws, and a revision of the laws will lead to a new determination of 
standard requirements. 

This possible revision of standards sets a logical puzzle. How, one 
may ask, can one reach new laws except through measurements based 
on old standards? How can the new laws be correct if the old standards 
are wrong? How can incorrect laws lead to the correction of old 
standards? Behind such questions there lies a mistaken presupposition. 
Science does not advance by deducing new conclusions from old pre- 
mises. Deduction is an operation that occurs only in the field of concepts 
and propositions. But the advance of science, as we have seen, is a cir- 
cuit, from data to inquiry, from inquiry to insight, from insight to the 
formulation of premises and the deduction of their implications, from 
such formulation to material operations, which yield fresh data and, in 
the limit, generate the new set of insights named a higher viewpoint. 
A basic revision, then, is a leap. At a stroke, it is a grasp of the insuffic~ 
iency both of the old laws and of the old standards. At a stroke, it 
generates both the new laws and the new standards. Finally, by the 
same verification, it establishes that both the new laws and the new 
standards satisfy the data. 

What holds for standards, also holds for their use. It is necessary to 
define as accurately as possible the precise type of magnitude that is to 
be measured. It is necessary to define the precise procedure that leads 
from the measurable magnitude and the standard unit to the determina- 
tion of the number named a measurement. At each stage in the de- 
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velopment of a science, these definitions will be formed in the light of 
acquired or presumed knowledge. But at every subsequent stage, there 
is the possibility of further acquisitions and of new presumptions and so 
of a revision of the definitions. Such a revision involves, not the deduc- 
tion of new conclusions from old premises, but a leap to fresh premises. 
Such then, is the generic notion of measurement. Clearly, it contains 
within itself the possibility of successive differentiations that result from 
revisions that occur in the abstract field of definitions, principles, and 
laws. We have now to turn our attention to the revision involved in the 
notions of spatial and temporal measurements by the Special Theory of 


Relativity. 


4.3 Differentiations of the Generic Notion of Measurement 
Let us begin by distinguishing 
(1) size, 
(2) length, and 
(3) measurement. 


By size will be meant magnitude apart from any geometrical con- 
ceptions. It is an elementary, experiential conjugate, and it is to be 
characterized in terms of simple experiences. 

Thus, spatial size may be indicated sufficiently by saying that it varies 
in two manners. It varies in an external fashion, inasmuch as the nearer 
it is, the bigger it looks. Also it varies in an internal fashion, inasmuch 
as it-expands or contracts. 

Temporal size similarly varies in two manners. There is the external 
variation, named psychological time, which rushes by when we are 
interested and lags when we are bored. There are also internal differ- 
ences between the sizes of durations; twenty years is a long time, even 
if one is not in prison; and a second is a short time, even if one is. 

By length will be meant size as fitted into a geometrical construction. 

Spatial length, at a first approximation, seems simply to be size in a 
single direction or dimension. Still, one does have to use some such 
expression as direction or dimension. This fact recalls, not only the 
analysis of size into length, breadth, and depth, but also the require- 
ment that length has to be taken along a straight line or geodetic. 
Further, the ends of a straight line or geodetic are points, but the ends 
of a size are hardly just points; it follows that the size of the material 
object must have been submitted to some detailed geometrical analysis, 
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so that boundaries of the size stand in some unique correspondence with 
points on a straight line. Finally, material objects may be varying in- 
ternally in size, and they may be moving locally; an expanding or con- 
tracting object has a series of lengths at a series of instants; a moving 
object successively lies between two series of bounding positions; its 
length is not the distance between present and past bounding positions; 
and so it follows that the length of an object depends, not only on a 
geometry of space, but also upon determinations of the instant and of 
simultaneity. 

The length ofa duration can be determined only by adding mechan- 
ical to geometrical analysis. There has to be discovered some constant 
velocity or some regular periodicity. The spatial size traversed by the 
velocity has to be conceived in terms of length and divided into equal 
parts. Finally, while the length of a single duration may be determined 
by counting traversed parts or recurring periods, still there are many 
durations; they have to be related to one another in some fashion; and 
so there must be worked out some general determination of simul- 
taneity or synchronization. 

It has been noted that sizes differ in two manners; internally, in virtue 
of expansions and contractions, prolongations and curtailments; exter- 
nally, in virtue of the relative position of our senses and the quality of 
our subjective states. The obvious advantage of the notion of length is 
that it eliminates merely external differences of size. Still, one must not 
jump to the conclusion that, therefore, length will prove invariant. As 
has been seen, determinations of length depend upon determinations of 
simultaneity, and it may be that simultaneity is not invariant. Again, 
determinations of length depend upon the supposition of some specific 
geometry, and it may happen that the specific geometry, verified in 
Space and Time, does not regard length as invariant. 

There remains measurement, On Newtonian suppositions, a measure- 
ment is a number that stands to unity as the length of the measured 
magnitude stands to the length of a standard unit. Thus, to say that a 
room is twenty feet long is to say that the length of the room stands to 
the length of a foot-rule as the number, twenty, stands to unity. Again, 
to say that a process lasts five seconds is to say that the length of the 
process stands to the length of a standard second as the number, five, 
stands to unity. Finally, lengths are invariant under permissible trans- 
formations, and so measurements valid in one reference frame are valid 
in all permissible frames. 
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Now the transition to the suppositions of Special Relativity may be 
effected very simply by noting an oversight in the foregoing account of 
measurement. Two rods, AP and BQ, are equal in length if and only if 
A coincides with B at the same time as P coincides with Q. In particular, 
if A coincides with B at one moment and P coincides with Q at another 
moment, relative motion could occur during the interval and so 
equality-could not be asserted. Similarly, two clocks, R and S, are 
synchronous if and only if readings taken at the same time agree. In 
particular, synchronization cannot be asserted on the ground that the 
readings from R at one series of moments agree with the readings from 
S at another series of moments. 

Moreover, not only is an exact determination of the meaning of 
simultancity an essential condition in measuring spatial and temporal 
differences but also, as has been seen, it cannot be presumed that that 
meaning is identical for all spatio-temporal standpoints. Indeed, since 
simultaneity is a relation between particular events occurring at par- 
ticular times in particular places, it may be expected to be analogous to 
such notions as ‘now’ and ‘here’. 

Further, to escape the relativity of simultaneity, appeal must be made 
to some absolute. But the absolute in measurement, as the absolute in 
space and time, resides in the realm of principles and laws. For prin- 
ciples and laws, because they abstract from particular places and par- 
ticular times, cannot vary with variations in place and time. 

Hence, the basic supposition of measurement in Special Relativity 
will coincide with its basic postulate that the mathematical expression 
of physical principles and laws is invariant under inertial transforma- 
tions. It follows that the appropriate geometry into which sizes must 
be fitted to yield lengths will be Minkowski space. Further, it follows 
that the correct notion of simultaneity will be the notion implicit 


(1) theoretically in the Lorentz-Einstein transformation, and 

(2) operationally in the fact that in all reference frames clocks are 
synchronized by light signals and the velocity of light is always the 
same constant. 


Hence, in Special Relativity the measurement of any spatial or tem- 
poral difference determines a spatio-temporal interval 


(1) that is invariant for all reference frames, but 
(2) that resolves into different spatial and temporal components in 
different relatively moving frames. 
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Further, a distinction may be drawn between normal and abnormal 
reference frames. For if a measured magnitude is purely spatial, in a 
normal frame it will have a temporal component that is zero, but in an 
abnormal frame it will have a temporal component that is not zero. 
Similarly, if a measured magnitude is purely temporal, in a normal 
frame it will have a spatial component that is zero, but in an ab- 
normal frame it will have a spatial component that is not zero. It fol- 
lows that in actual measuring only normal frames should be used if 
one is to avoid the complexity of discovering the temporal com- 
ponent in a spatial difference and the spatial component in a temporal 
difference, 

It may be remarked that on the present analysis there seems to vanish 
the apparently arbitrary division of the universe into rods and clocks on 
the one hand and, on the other, everything else.” For the fundamental 
point is the relativity of simultancity, and that relativity enters into the 
very notion of a determinate measurement. Hence, while measure- 
ments are relations between rods and clocks on the one hand and, on 
the other, all other spatial and temporal magnitudes, still there is no 
peculiarity in rods that is lacking in other spatial magnitudes and there 
is no peculiarity in clocks that is lacking in other temporal magnitudes. 

Finally, it is perhaps unnecessary to note that our account of meas- 
urement makes no attempt to treat cither the notion of measurement 
implicit in General Relativity or, the problems that arise when the 
activity of measuring introduces a coincidental or non-systematic ele- 
ment into the objects under investigation. No doubt, these issues could 
not be omitted in a general treatment of the subject, but our purpose 
has been to reinforce the point that absolutes do not lie in the field of 
sensible particulars and to disassociate our account of the abstract intel- 
ligibility of Space and Time from the paradoxes that too readily have 
been supposed to be inherent in the Special Theory of Relativity. 


$. THE CONCRETE INTELLIGIBILITY OF SPACE AND TIME 


Space and Time have been defined as ordered totalities of concrete 
extensions and of concrete durations. 

They are distinct from imaginary space and imaginary time, which 
are totalities of merely imagined extensions and of merely imagined 
durations. Moreover, the existence of this distinction reveals that 


* Sce the autobiography in Albert Einstein, Philosopher-Scientist, edited by P. A. Schilpp, 
‘The Library of Living Philosophers, New York. 1949 and 1951. P. 59. 


- 
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notions of Space and Time begin from experienced extensions and 
experienced durations and employ reference frames to reach out 
and embrace the totality of other concrete extensions and concrete 
durations. 

Since reference frames are an endless multiplicity, their intelligible 
order cannot be more than descriptive. If one would understand, not 
men’s notions of Space and Time, but the intelligibility immanent in 
Space and Time, then one must advance from reference frames to the 
geometrical principles and laws whose expression is invariant under 
transformations. Moreover, the geometry to be reached will coincide 
with the geometry determined by physicists in securing invariant cx- 
pression for physical principles and laws. 

However, such a geometry is abstract. It is abstract, not indeed in the 
sense that it is not verified (for what is wanted is a geometry verified by 
physicists), but in the sense that it consists in a set of abstract proposi- 
tions and invariant expressions and that, while applicable to concrete 
extensions and durations, still it is applied differently from different 
spatio-temporal viewpoints. Thus, as long as men remain on the Tevel 
of invariant expressions, they are not considering any concrete exten- 
sion and duration; inversely, as soon as men consider concrete exten- 
sions and durations, each views them differently. The endless multi- 
plicity of different spatio-temporal standpoints and of different frames 
of reference, so far from being transcended, reappears with every re- 
turn from the abstract to the concrete. 

There is a parallel point to be made. The abstract intelligibility of 
Space and Time is coincident with the solution of a problem in physics. 
It is the intelligibility, not so much of Space and Time, as of physical 
objects in their spatio-temporal relations. May one not expect an intel- 
ligibility proper to Space and proper to Time? 

Such, then, is the question envisaged by this section on the concrete 
intelligibility of Space and Time. What is wanted is an intelligibility 
grasped in the totality of concrete extensions and durations and, indeed, 
identical for all spatio-temporal viewpoints. 

The answer is easily reached. One has only to shift from the classical 
type of inquiry, which has been under consideration, to the comple- 
mentary statistical type. It has been argued that a theory of emergent 
probability-exhibits generically the intelligibility immanent in world 
process. Emergent probability is the successive realization of the pos- 
sibilities of concrete situations in accord with their probabilities. The 
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concrete intelligibility of Space is that it grounds the possibility of those 
simultaneous multiplicities named situations. The concrete intelligi- 
bility of Time is that it grounds the possibility of successive realiza- 
tions in accord with probabilities. In other words, concrete extensions 
and concrete durations are the field or matter or potency in which 
emergent probability is the immanent form or intelligibility. 





CHAPTER VI 


COMMON SENSE AND ITS SUBJECT 


he illustrative basis of our study must now be broadened. In the 

previous five chapters, precision was our primary objective, and 
so our examples were taken from the fields of mathematics and physics. 
Still the occurrence of insight is not restricted to the minds of mathe- 
maticians, when doing mathematics, and to the minds of physicists, 
when engaged in that department of science. On the contrary, one 
meets intelligence in every walk of life. There are intelligent farmers 
and craftsmen, intelligent employers and workers, intelligent tech- 
nicians and mechanics, intelligent doctors and lawyers, intelligent poli- 
ticians and diplomats. There is intelligence in industry and commerce, 
in finance and taxation, in journalism and public relations. There is in- 
telligence in the home and in friendship, in conversation and in sport, 
in the arts and in entertainment. In every case, the man or woman of 
intelligence is marked by a greater readiness in catching on, in getting 
the point, in secing the issue, in grasping implications, in acquiring 
know-how. In their speech and action the same characteristics can be 
discerned, as were set forth in describing the act that released Archi- 
medes’ ‘Eureka!’ For insight is ever the same, and even its most modest 
achievements are rendered conspicuous by the contrasting, if reassuring, 
occurrence of examples of obtuseness and stupidity. 


I. COMMON SENSE AS INTELLECTUAL 


The light and drive of intelligent inquiry unfolds methodically in 
mathematics and empirical science. In the human child it is a secret 
wonder that, once the mystery of language has been unravelled, rushes 
forth in a cascade of questions, Far too soon, the questions get out of 
hand, and weary adults are driven to ever more frequent use of the 
blanket, ‘My dear, you cannot understand that yet.’ The child would 
understand everything at once. It does not suspect that there is a 
strategy in the accumulation of insights, that the answers to many ques- 
tions depend on answers to still other questions, that, often enough, 
advertence to these other questions arises only ftom the insight that to 
meet interesting questions one has to begin from quite uninteresting 
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ones. There is, then, common to all men, the very spirit of inquiry that 
constitutes the scientific attitude. But in its native state it is untutored. 
Our intellectual careers begin to bud in the incessant “What?” and 
“Why?” of childhood. They flower only if we are willing, or con- 
strained, to learn how to learn. They bring forth fruit only after the 
discovery that, if we really would master the answers, we somehow 
have to find them out ourselves. 

Just as there is spontaneous inquiry, so too there is a spontancous 
accumulation of related insights. For questions are not an aggregate of 
isolated monads. In so far as any question is followed by an insight, one 
has only to act, or to talk, or perhaps merely to think on the basis of 
that insight, for its incompleteness to come to light and thereby gen- 
erate a further question. In so far as the further question is in turn met 
by the gratifying response of a further insight, once more the same pro- 
cess will reveal another aspect of incompleteness to give rise to still 
further questions and still further insights. Such is the spontaneous pro- 
cess of learning. It is an accumulation of insights in which each succes- 
sive act complements the accuracy and covers over the deficiency of 
those that went before. Just as the mathematician advances from 
images through insights and formulations to symbols that stimulate 
further insights, just as the scientist advances from data through in- 
sights and formulations to experiments that stimulate further insights, 
so too the spontaneous and self-correcting process of learning is a circuit 
in which insights reveal their shortcomings by putting forth deeds or 
words or thoughts and, through that revelation, prompt the further 
questions that lead to complementary insights. 

Such learning is not without teaching. For teaching is the communi- 
cation of insight. It throws out the clues, the pointed hints, that lead to 
insight. It cajoles attention to drive away the distracting images that 
stand in insight’s way. It puts the further questions that reveal the need 
of further insights to modify and complement the acquired store. It has 
grasped the strategy of developing intelligence, and so begins from the 
simple to advance to the more complex. Deliberately and explicitly, all 
this is done by professional teachers that know their job. But the point 
we would make is that it also is done, though unconsciously and im- 
plicitly, by parents with their offspring and by equals among themselves. 
Talking is a basic human art. By it each communicates to others what 
he knows and, at the same time, provokes the contradictions that direct 
his attention to what he has overlooked. Again, far more impressive 
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than talking is doing. Deeds excite our admiration and stir us to emula- 
tion. We watch to see how things are done. We experiment to see if we 
can do them ourselves. We watch again to discover the oversights that 
led to our failures. In this fashion, the discoveries and inventions of indi- 
viduals pass into the possession of many, to be checked against their 
experience, to undergo the scrutiny of their further questions, to be 
modified by their improvements. By the same token, the spontaneous 
collaboration of individuals is also the communal development of intel- 
ligence in the family, the tribe, the nation, the race. Not only are men 
born with a native drive to inquire and understand; they are born into a 
community that possesses a common fund of tested answers, and from 
that fund each may draw his variable share, measured by his capacity, 
his interests, and his energy. Not only does the self-correcting process of 
Jearning unfold within the private consciousness of the individual; for 
by speech and, still more, by example, there is effected a sustained com- 
munication that at once disseminates and tests and improves every 
advance to make the achievement of each successive generation the 
starting-point of the next. 

From a spontaneous inquiry, the spontaneous accumulation of re- 
lated insights, and the spontaneous collaboration of communication, 
we have worked towards the notion of common sense as an intellectual 
development. Naturally enough, there will arise the question of the 
precise inventory of this public store. How does it define its terms? 
What are its postulates? What are the conclusions it infers from the 
premises? But if the question is obvious enough, the answer is more 
difficult. For the answer rests on one of those queer insights that merely 
grasps the false supposition of the question. Definitions, postulates, and 
inferences are the formulation of general knowledge. They regard, not 
the particular but the universal, not the concrete but the abstract. 
Common sense, unlike the sciences, is a specialization of intelligence in 
the particular and the concrete. It is common without being general, for 
it consists in a set of insights that remains incomplete, until there is 
added at least one further insight into the situation in hand; and, once 
that situation has passed, the added insight is nodlonger relevant, so that 
common sense at once reverts to its normal state of incompleteness. 
Thus, common sense may seem to argue from analogy, but its analogies 
defy logical formulation. The analogy that the logician can examine is 
merely an instance of the heuristic premise that similars are similarly 
understood. It can yield a valid argument, only if the two concrete 
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situations exhibit no significant dissimilarity. But common sense, be- 
cause it does not have to be articulate, can operate directly from its 
accumulated insights. In correspondence with the similarities of the 
situation, it can appeal to an incomplete set of insights. In correspond- 
ence with the significant difference of situations, it can add the different 
insights relevant to each. Again, common sense may seem to generalize. 
But a generalization proposed by common sense has quite a different 
meaning from a generalization proposed by science. The scientific 
generalization aims to offer a premise from which correct deductions 
can be drawn. But the generalizations issued by common sense are not 
meant to be premises for deductions. Rather they would communicate 
pointers that ordinarily it is well to bear in mind. Proverbs are older far 
than principles and, like rules of grammar, they do not lose their 
validity because of their numerous exceptions. For they aim to express, 
not the scientist's rounded set of insights that either holds in every in- 
stance or in none at all, but the incomplete set of insights which is called 
upon in every concrete instance but becomes proximately relevant only 
after a good look around has resulted in the needed additional insights. 
Look before you leap! 

Not only does common sense differ from logic and from science in 
the meaning it attaches to analogies and generalizations. In all its utter- 
ances it operates from a distinctive viewpoint and pursues an ideal of its 
own. The heuristic assumptions of science anticipate the determination 
of natures that always act in the same fashion under similar circum- 
stances and, as well, the determination of ideal norms of probability 
from which events diverge only in a non-systematic manner. Though 
the scientist is aware that he will reach these determinations only 
through a series of approximations, still he also knows that even 
approximate determinations must have the logical properties of abstract 
truth, Terms, then, must be defined unambiguously and they must 
always be employed exactly in that unambiguous meaning. Postulates 
must be stated; their presuppositions must be examined; their implica- 
tions must be explored. Automatically there results a technical language 
and a formal mode of speech. Not only is one compelled to say what 
one means and to mean what one says, but the correspondence that 
obtains between saying and meaning has the exact simplicity of such 
primitive utterances as, This is a cat. 

Common sense, on the other hand, never aspires to universally valid 
knowledge and it never attempts exhaustive communication, Its con- 
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cern is the concrete and particular. Its function is to master each situa- 
tion as it arises. Its procedure is to reach an incomplete set of insights 
that is to be completed only by adding on each occasion the further 
insights that scrutiny of the occasion reveals. It would be an error for 
common sense to attempt to formulate its incomplete set of insights in 
definitions and postulates and to work out their presuppositions and 
implications. For the incomplete set is not the understanding either of 
any concrete situation or of any general truth. Equally, it would be an 
error for common sense to attempt a systematic formulation of its com- 
pleted set of insights in some particular case; for every systematic 
formulation envisages the universal; and every concrete situation is 
particular. 

It follows that common sense has no use for a technical language and 
no tendency towards a formal mode of speech. It agrees that one must 
say what one means and mean what one says. But its correspondence 
between saying and meaning is at once subtle and fluid. As the proverb 
has it, a wink is as good as a nod. For common sense not merely says 
what it means; it says it to some one; it begins by exploring the other 
fellow’s intelligence; it advances by determining what further insights 
have to be communicated to him; it undertakes the communication, 
not as an exercise in formal logic, but as a work of art; and it has at its 
disposal not merely all the resources of language but also the support of 
modulated tone and changing volume, the eloquence of facial expres- 
sion, the emphasis of gestures, the effectiveness of pauses, the suggestive- 
ness of questions, the significance of omissions. It follows that the only 
interpreter of common-sense utterances is common sense. For the rela- 
tion between saying and meaning is the relation between sensible pre- 
sentations and intellectual grasp, and if that relation can be as simple and 
exact as in the statement, This is a cat, it can also take on all the delicacy 
and subtlety, all the rapidity and effectiveness, with which one incarnate 
intelligence can communicate its grasp to another by grasping what the 
other has yet to grasp and what act or sound or sign would make him 
grasp it. Such a procedure, clearly, is logical, if by ‘logical’ you mean 
“intelligent and reasonable’. With equal clearness, such a procedure is 
not logical, if by ‘logical’ you mean conformity to a set of general rules 
valid in every instance ofa defined range; for no set of general rules can 
keep pace with the resourcefulness of intelligence in its adaptations to 
the possibilities and exigencies of concrete tasks of self-communication. 

Just as the elliptical utterances of common sense have a deeper ground 
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than many logicians and practically all controversialists have managed 
to reach, so too the plane of reality envisaged by common-sense mean- 
ing is quite distinct from the plane that the sciences explore. It has been 
said that the advance of science is from description to explanation, from 
things as related to our senses through measurements to things as re- 
lated to one another. It is clear that common sense is not concerned 
with the relations of things to pne another, and that it does not employ 
the technical terms that scientists invent to express those relations. Still, 
this obvious difference provides no premise for the inference that the 
object of scientific description is the same as the object of common- 
sense communication. It is true enough that both types of utterance deal 
with the things as related to our senses. But also it is true that they do so 
from different viewpoints and with different ends. Scientific descrip- 
tion is the work of a trained scientific observer. It satisfies the logician’s 
demand for complete articulateness and exhaustive statement. It re- 
veals the imprint of the scientist’s anticipation of attainment of the pure 
conjugates that express the relations of things to one another. For, 
though scientific description deals with things as related to our senses, 
it does so with an ulterior purpose and under the guidance of a method 
that strains towards its realization. 

Common sense, on the other hand, has no theoretical inclinations. 
It remains completely in the familiar world of things for us. The 
further questions, by which it accumulates insights, are bounded by the 
interests and concerns of human living, by the successful performance 
of daily tasks, by the discovery of immediate solutions that will work. 
Indeed, the supreme canon of common sense is the restriction of further 
questions to the realm of the concrete and particular, the immediate 
and practical. To advance in common sense is to restrain the omni- 
vorous drive of inquiring intelligence and to brush aside as irrelevant, 
if not silly, any question whose answer would not make an immedi- 
ately palpable difference. Just as the scientist rises in stern protest against 
the introduction into his field of metaphysical questions that do not 
satisfy his canon of selection, so the man of common sense (and no- 
thing else) is ever on his guard against all theory, ever blandly asking 
the proponent of ideas what difference they would make and, if the 
answer is less vivid and less rapid than an advertisement, then solely 
concerned with thinking up an excuse for getting rid of the fellow. 
After all, men of common sense are busy. They have the world’s work 
to do. 
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Still, how can the world’s work be done either intelligently or 
efficiently, if it is done by men of common sense that never bother their 
heads a minute about scientific method? That question can be answered, 
I think, if we begin from another. Why is it that scientists need scien- 
tific method? Why must such intelligent men be encumbered with 
the paraphernalia of laboratories and the dull books of specialized 
libraries? Why should they be trained in observation and logic? Why 
should they be tied down by abstruse technical terms and abstract 
reasoning? Clearly it is because their inquiry moves off from the fami- 
liar to the unfamiliar, from the obvious to the recondite. They have to 
attend to things as related to us in the manner that leads to things as re- 
lated to one another. When they reach the universal relations of things 
to one another, they are straining beyond the native range of insight 
into sensible presentations and they need the crutches of method to fix 
their gaze on things as neither sensibly given nor concrete nor par- 
ticular. 

Common sense, on the other hand, has no such aspirations. It clings 
to the immediate and practical, the concrete and particular. It remains 
within the familiar world of things for us. Rockets and space platforms 
are superfluous, if you intend to remain on this earth. So also is scien- 
tific method superfluous in the performance of the tasks of common 
sense. Like the sciences, it is an accumulation of related insights into the 
data of experience. Like the sciences, it is the fruit of a vast collabora- 
tion. Like the sciences, it has been tested by its practical results. Still 
there is a profound difference. For the sciences have theoretical aspira- 
tions, and common sense has none. The sciences would speak precisely 
and with universal validity, but common sense would speak only to 
persons and only about the concrete and particular. The sciences need 
methods to reach their abstract and universal objects; but scientists need 
common sense to apply methods properly in executing the concrete 
tasks of particular investigations, just as logicians need common sense 
if they are to grasp what is meant in each concrete act of human utter- 
ance. It has been argued that there exists a complementarity between 
classical and statistical investigations; perhaps it now is evident that 
the whole of science, with logic thrown in, is a development of intelli- 
gence that is complementary to the development named common 
sense. Rational choice is not between science and common sense; it is a 
choice of both, of science to master the universal, and of common 
sense to deal with the particular. 
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There remains to be mentioned the differentiation of common sense. 
Far more than the sciences, common sense is divided into specialized 
departments. For every difference of geography, for every difference of 
occupation, for every difference of social arrangements, there is an 
appropriate variation of common sense. At a given place, in a given 
job, among a given group of people, a man can be at intelligent ease in 
every situation in which he is called upon to speak or act. He always 
knows just what is up, just the right thing to say, just what needs to be 
done, just how to go about it. His experience has taken him through 
the cycle of eventualities that occur in his milieu. His intelligence has 
ever been alert. He has made his mistakes and from them he has learnt 
not to make them twice. He has developed the acumen that notices 
movements away from the familiar routine, the poise that sizes them 
up before embarking on a course of action, the resourcefulness that hits 
upon the response that meets the new issue. He is an embodiment of the 
ideal of common sense, yet his achievement is relevant only to its en- 
vironment. Put him among others in another place or at another job 
and, untit they become familiar, until he has accumulated a fresh set of 
insights, he cannot avoid hesitancy and awkwardness. Once more he 
must learn his way about, catch on to the tricks of a new trade, discern 
in little signs the changing moods of those with whom he deals. Such, 
then, is the specialization of common sense. At once, it adapts indi- 
viduals in every walk of life to the work they have chosen or the lot 
that has befallen them and, no less, it generates all those minute differ- 
ences of viewpoint and mentality that separate men and women, old 
and young, town and country until, in the limit, one reaches the cumu- 
lative differences and mutual incomprehension of different strata of 
society, different nations, different civilizations, and different epochs of 
human history. 

We have been endeavouring to conceive the intellectual component 
in common sense. Our effort began from spontaneous questions, spon- 
taneous accumulations of insights, spontaneous collaboration in testing 
and improving them. Next, there was formulated the central notion of 
an habitual but incomplete set of insights that was completed with appro- 
priate variations in each concrete set of circumstances that called for 
speech or action. It was shown that such an intellectual development 
not only aimed at mastering the concrete and particular but also 
achieved its aim in a concrete and particular manner that contrasted 
with the general rules of logic and the general methods of science yet 
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provided a necessary complement both for the concrete use of general 
techniques and the concrete application of general conclusions. Finally, 
attention was drawn to the differentiations of common sense which 
multiply, not by theoretical differences as do the departments of 
sciences, but by the empirical differences of place and time, circum- 
stance and environment. 


2. THE SUBJECTIVE FIELD OF COMMON SENSE 


If there is a parallel between a scientific and a common-sense accum- 
ulation of insights, there also exists a difference. Where the scientist 
secks the relations of things to one another, common sense is concerned 
with the relations of things to us. Where the scientist’s correlations 
serve to define the things that he relates to one another, common sense 
not merely relates objects to a subject but also constitutes relations of 
the subject to objects. Where the scientist is primarily engaged in 
knowing, common sense cannot develop without changing the sub- 
jective term in the object-to-subject relations that it knows. 

There is, then, a subtle ambiguity in the apparently evident statement 
that common sense relates things to us. For who are we? Do we not 
change? Is not the acquisition of common sense itself a change in us? 
Clearly, an account of common sense cannot be adequate without an 
investigation of its subjective field. To this end we propose in the 
present section to introduce the notion of patterns of experience, to 
distinguish biological, aesthetic, intellectual, and dramatic patterns, to 
contrast the patterns of consciousness with the unconscious patterns of 
neural process and, finally, to indicate the connection between a flight 
from insight and, on the other hand, repression, inhibition, slips of the 
tongue, dreams, screening memories, abnormality, and psychotherapy, 


2.1 Patterns of Experience 


The notion of the pattern of experience may best be approached by 
remarking how abstract it is to speak of a sensation. No doubt, we are 
all familiar with acts of seeing, hearing, touching, tasting, smelling. 
Still, such acts never occur in isolation both from one another and from 
all other events. On the contrary, they have a bodily basis; they are 
functionally related to bodily movements; and they occur in some 
dynamic context that somehow unifies a manifold of sensed contents 
and of acts of sensing. 

Thus, without eyes, there is no seeing; and when I would see with 
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my eyes, Lopen them, turn my head, approach, focus my gaze. Without 
ears, theres no hearing; and to escape noise, I must move beyond its range 
or else build myselfsound-proof walls. Without a palate, there is no tast- 
ing; and when I would taste, there are involved movements of the body 
and arms, of hands and fingers, of lips and tongue and jaws. Sensation 
hasa bodily basis and functionally itis Hnked to bodily movements. 

Nor is this all. Both the sensations and the bodily movements are 
subject to an organizing control. Besides the systematic links between 
senses and sense organs, there is, immanent in experience, a factor 
variously named conation, interest, attention, purpose. We speak of 
consciousness as a stream, but the stream involves not only the tem- 
poral succession of different contents but also direction, striving, effort. 
Moreover, this direction of the stream is variable. Thales was so intent 
upon the stars that he did not see the well into which he tumbled. The 
milkmaid was so indifferent to the stars that she could not overlook the 
well. Still, Thales could have seen the well, for he was not blind and, 
pethaps, the milkmaid could have been interested in the stars, for she 
was human. 





There are, then, different dynamic patterns of experience, nor is it 
difficult for us to say just what we mean by such a pattern. As con- 
ceived, it is the formulation of an insight; but all insight arises from 
sensitive or imaginative presentations; and in the present case the rele- 
vant presentations are simply the various elements in the experience 
that is organized by the pattern. 


2.2 The Biological Pattern of Experience 


A plant draws its sustenance from its environment by remaining in a 
single place and by performing a slowly varying set of routines in inter- 
action with a slowly varying set of things. In contrast, the effective 
environment of a carnivorous animal is a floating population of other 
animals that move over a range of places and are more or less well 
equipped to deceive or elude their pursuers. Both plant and animal are 
alive, for in both aggregates of events insight discerns an intelligible 
unity that commonly is formulated in terms of biological drive or pur- 
pose. But plants adapt slowly, animals rapidly, to changing situations; 
and if we endeavour to understand the sudden twists and turns both of 
fleeing quarry and pursuing beast of prey, we ascribe to them a flow of 
experience not unlike our own. Outer senses are the heralds of bio- 
logical opportunities and dangers. Memory is the file of supplementary 
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information. Imagination is the projection of courses of action. Cona- 
tion and emotion are the pent-up pressure of elemental purposiveness. 
Finally, the complex sequence of delicately co-ordinated bodily move- 
ments is at once the consequence of striving and a cause of the continu- 
ous shift of sensible presentations. 

In such an illustration insight grasps the biological pattern of experi- 
ence. By such a pattern is not meant the visible or imaginative focus of 
attention offered by the characteristic shape and appearance of an 
animal. Nor, again, is the pattern reached by grasping that spatially and 
temporally distinct data all belong to a single living thing, for plants no 
less than animals are alive and, as yet, we have not satisfied ourselves 
upon the validity of the notion of the thing. Rather, the pattern is a 
set po intelligible relations that link together sequences of sensations, 
memories, images, conations, emotions, and bodily movements; and 
to name the pattern biological is simply to affirm that the sequences 
converge upon terminal activities of intussusception or reproduction or, 
when negative in scope, self-preservation. Accordingly, the notion of 
the pattern takes us beyond behaviourism, inasmuch as attention is not 
confined to external data; it takes us beyond a narrow positivism, inas- 
much as the canon of relevance leads us to acknowledge that there is a 
content to insight; but it observes the canon of parsimony by adding no 
more than a set of intelligible relations to elements of experience. 

A more informative characterization of the biological pattern of 
experience is to be obtained by comparing animals and plants, For con- 
scious living is only a part of the animal's total living. As in the plant, 
so in the animal there go forward immanent vital processes without the 
benefit of any conscious control. The formation and nutrition of organic 
structures and of their skeletal supports, the distribution and neural 
control of muscles, the physics of the vascular system, the chemistry of 
digestion, the metabolism of the cell, all are sequences of events that fit 
into intelligible patterns of biological significance. Yet it is only when 
their functioning is disturbed that they enter into consciousness. Indeed, 
not only is a large part of animal living non-conscious, but the conscious 
part itself is intermittent. Animals sleep. It is as though the full-time 
business of living called forth consciousness as a part-time employee, 
occasionally to meet problems of malfunctioning, but regularly to deal 
tapidly, effectively, and economically with the external situations in 
which sustenance is to be won and into which offspring are to be born. 

‘Thus extroversion is a basic characteristic of the biological pattern of 
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experience. The bodily basis of the senses in sense organs, the functional 
correlation of sensations with the positions and movements of the 
organs, the imaginative, conative, emotive consequences of sensible 
presentations, and the resulting local movements of the body, all indi- 
cate that elementary experience is concerned, not with the immanent 
aspects of living, but with its external conditions and opportunities. 
Within the full pattern of living, there is a partial, intermittent, extro- 
verted pattern of conscious living. 

It is this extroversion of function that underpins the confrontational 
element of consciousness itself. Conation, emotion, and bodily move- 
ment are a response to stimulus; but the stimulus is ever against the 
response; it is a presentation through sense and memory and imagina- 
tion of what is responded to, of what is to be dealt with. The stimu- 
lating elements are the elementary object; the responding elements are 
the elementary subject. When the object fails to stimulate, the subject 
is indifferent; and when non-conscious vital process has no need of 
outer objects, the subject dozes and falls asleep. 


2.3 The Aesthetic Pattern of Experience 

‘There exists in man an exuberance above and beyond the biological 
account-books of purposeful pleasure and pain. Conscious living is it- 
self a joy that reveals its spontaneous authenticity in the untiring play of 
children, in the strenuous games of youth, in the exhilaration of sun-lit 
morning air, in the sweep of a broad perspective, in the swing of a 
melody. Such delight is not, perhaps, exclusively human, for kittens 
play and snakes are charmed. But neither is it merely biological. One 
can well suspect that health and exercise are not the dominant motive in 
the world of sport; and it seems a little narrow to claim that good meals 
and fair women are the only instances of the aesthetic. Rather, one is led 
to acknowledge that experience can occur for the sake of experiencing, 
that it can slip beyond the confines of serious-minded biological pur- 
pose, and that this very liberation is a spontaneous, self-justifying joy. 

Moreover, just as the mathematician grasps intelligible forms in 
schematic images, just as the scientist seeks intelligible systems that 
cover the data of his field, so too the artist exercises his intelligence in 
discovering ever novel forms that unify and relate the contents and acts 
of aesthetic experience. * Still, sense does not escape one master merely to 


* Insight in musical composition is described by S. K. Langer, Feeling and Form (New 
York 1953), pp. 121 ff 
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fall into the clutches of another. Artis a twofold freedom. As it liberates 
experience from the drag of biological purposiveness, so it liberates in- 
telligence from the wearying constraints of mathematical proofs, 
scientific verifications, and common-sense factualness. For the valida- 
tion of the artistic idea is the artistic deed. The artist establishes his 
insights, not by proof or verification, but by skilfully embodying 
them in colours and shapes, in sounds and movements, in the un- 
folding situations and actions of fiction. To the spontaneous joy of con- 
scious living, there is added the spontaneous joy of free intellectual 
creation. 

The aesthetic and artistic are symbolic. Free experience and free 
creation are prone to justify themselves by an ulterior purpose or sig- 
nificance. Art, then, becomes symbolic, but what is symbolized is 
obscure. It is an expression of the human subject outside the limits of 
adequate intellectual formulation or appraisal. It secks to mean, to 
convey, to impart something that is to be reached, not through science 
or philosophy, but through a participation and, in some fashion, a re- 
enactment of the artist's inspiration and intention, Pre-scientific and 
pre-philosophic, it may strain for truth and value without defining 
them. Post-biological, it may reflect the psychological depths yet, by 
that very fact, it will go beyond them. 

Indeed, the very obscurity of art is in a sense its most generic mean- 
ing. Prior to the neatly formulated questions of systematizing intelli- 
gence, there is the deep-set wonder in which all questions have their 
source and ground. As an expression of the subject, art would show 
forth that wonder in its elemental sweep. Again, as a twofold liberation 
of sense and of intelligence, art would exhibit the reality of the primary 
object for that wonder. For the animals, safely sheathed in biological 
routines, are not questions to themselves. But man’s artistry testifies to 
his freedom. As he can do, so he can be what he pleases. What is he to 
be? Why? Art may offer attractive or repellent answers to those ques- 
tions but, in its subtler forms, it is coritent to communicate any of the 
moods in which such questions arise, to convey any of the tones in 
which they may be answered or ignored. 


2.4 The Intellectual Pattern of Experience 


The aesthetic liberation and the free artistic control of the fow of 
sensations and images, of emotions and bodily movements, not merely 
break the bonds of biological drive but also generate in experience a 
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existence of the variable. Men will claim that they work because they 
must live; but itis plain that they work so hard because they must make 
their living dignified. To lack that dignity is to suffer embarrassment, 
shame, degradation; it is to invite amusement, laughter, ridicule. 
Inversely, to grant free rein to man’s impulse for artistically manifested 
dignity is to set so-called hard-headed industrialists and financiers to the 
task of stimulating artistic imagination with advertisements and of meet- 
ing its demands with the raw materials of the earth and with the tech- 
nology of an age of science. 

Such artistry is dramatic. It is in the presence of others, and the others 
too are also actors in the primordial drama that the theatre only imi- 
tates. If aesthetic values, realized in one’s own living, yield one the 
satisfaction of good performance, still it is well to have the objectivity 
of that satisfaction confirmed by the admiration of others; it is better to 
be united with others by winning their approval; it is best to be bound 
to them by deserving and obtaining their respect and even their affec- 
tion. For man is a social animal. He is born in one family only to found 
another of his own. His artistry and his knowledge accumulate over the 
centuries because he imitates and learns from others. The execution of 
his practical schemes requires the collaboration of others. Still, the net- 
work of man’s social relationships has not the fixity of organization of 
the hive or the ant-hill; nor, again, is it primarily the product of pure 
intelligence devising blue-prints for human behaviour. Its ground is 
aesthetic liberation and artistic creativity, where the artistry is limited 
by biological exigence, inspired by example and emulation, confirmed 
by admiration and approval, sustained by respect and affection. 

The characters in this drama of living are moulded by the drama 
itself, As other insights emerge and accumulate, so too do the insights 
that govern the imaginative projects of dramatic living, As other in- 
sights are corrected through the trial and error that give rise to further 
questions and yield still further complementary insights, so too does 
each individual discover and develop the possible roles he might play 
and, under the pressure of artistic and affective criteria, work out his 
own selection and adaptation. Out of the plasticity and exuberance of 
childhood through the discipline and the play of education there gradu- 
ally is formed the character of the man. It is a process in which rational 
consciousness with its reflection and criticism, its deliberation and 
choice, exerts a decisive influence. Still there is no deliberation or choice 
about becoming stamped with some character; there is no deliberation 
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about the fact that our past behaviour determines our present habitual 
attitudes; nor is there any appreciable effect from our present good 
resolutions upon our future spontaneity. Before there can be reflection 
or criticism, evaluation or deliberation, our imaginations and intelli- 
gence must collaborate in representing the projected course of action 
that is to. be submitted to reflection and criticism, to evaluation and 
decision. Already in the prior collaboration of imagination and intelli- 
gence, the dramatic pattern is operative, outlining how we might 
behave before others and charging the outline with an artistic trans- 
formation of a more elementary aggressivity and affectivity. Ordinary 
living is not ordinary drama. It is not learning a role and developing in 
oneself the feelings appropriate to its-performance. It is not the prior 
task of assembling materials and through insight imposing upon them 
an artistic pattern. For in ordinary living there are not first the materials 
and then the pattern, nor first the role and then the feclings. On the 
contrary, the materials that emerge in consciousness are already pat- 
terned, and the pattern is already charged emotionally and conatively, 





2.6 Elements in the Dramatic Subject 


The first condition of drama is the possibility of acting it out, of the 
subordination of neural process to psychic determinations. Now in the 
animals this subordination can reach a high degree of complexity to 
ensure large differentiations of response to nuanced differences of 
stimuli. None the less, this complexity, so far from being an optional 
acquisition, seems rather to be a natural endowment and to leave the 
animal with a relatively small capacity for learning new ways and for 
mastering other than native skills. In contrast, man’s bodily movements 
are, as it were, initially detached from the conative, sensitive, and emo- 
tive elements that direct and release them; and the initial plasticity and 
indeterminacy ground the later variety. Were the pianist’s arms, hands, 
and fingers locked from birth in natural routines of biological stimulus 
and response, they never could learn to respond quickly and accurately to 
the sight of a musical score. To take another illustration, the production 
of sound is a complicated set of correlated oscillations and movements; 
but the wailing and gurgling of infants develop through the prattle of 
children into articulate speech, and this vocal activity can be comple- 
mented with the visual and manual activities of reading and writing; 
the whole structure rests upon conventional signs, yet the endlessly 
complex correlations that are involved between the psychic and the 
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neural have become automatic and spontaneous in a language that one 
knows. 

Inverse to the control of the psychic over the neural, are the demands 
of neural patterns and processes for psychic representation and con- 
scious integration. Just as an appropriate, schematic image specifies and 
leads to a corresponding insight, so patterns of change in the opticnerve 
and the cerebrum specify and lead to corresponding acts of seeing. 
What is true of sight, is also true of the other outer senses and, though 
the matter is far from fully explored, one may presume that memory 
and imagination, conation and emotion, pleasure and pain, all have 
their counterparts in corresponding neural processes and originate from 
their specific demands. 

It would be a mistake, however, to suppose that such demands are 
unconditional. Perceiving is a function not only of position relative to 
an object, of the intensity of the light, of the healthiness of eyes, but also 
of interest, anticipation, and activity. Besides the demands of neural 
processes, there also is the pattern of experience in which their demands 
are met; and as the elements that enter consciousness are already within 
a pattern, there must be exercised some preconscious selection and 
arrangement. Already we have noticed, in treating the intellectual 
pattern of experience, how the detached spirit of inquiry cuts off the 
interference of emotion and conation, how it penetrates observation 
with the abstruse classifications of science, how it puts the unconscious 
to work to have it bring forth the suggestions, the clues, the perspec- 
tives that emerge at unexpected moments to release insight and call 
forth a delighted ‘Eureka!’ In similar fashion, the dramatic pattern of 
experience penetrates below the surface of consciousness to exercise its 
own domination and control and to effect, prior to conscious discrimin- 
ation, its own selections and arrangements. Nor is this aspect of the 
dramatic pattern either surprising or novel; there cannot be selection 
and arrangement without rejection and exclusion; and the function that 
excludes elements from emerging in consciousness is now familiar as 
Freud’s censor. 

Since, then, the demands of neural patterns and processes are subject 
to control and selection, they are better named demand functions. They 
call for some psychic representation and some conscious integration, 
but their specific requirements can be met in a variety of different 
manners. In the biological pattern of experience, where both uncon- 
scious vital process and conscious striving pursue the same end, there is, 
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indeed, little room for diversification of psychic contents. But aesthetic 
liberation, artistic creativity, and the constant shifting of the dramatic 
setting open up vast potentialities. All the world’s a stage and not only 
does each in his time play many parts but also the many parts vary with 
changes of locality, period, and social milieu. Still, there are limits to 
this versatility and flexibility. The demand functions of neural patterns 
and processes constitute the exigence of the organism for its conscious 
complement; and to violate that exigence is to invite the anguish of 
abnormality. 


2.7 Dramatic Bias 


Just as insight can be desired, so too it can be unwanted. Besides the 
love of light, there can be a love of darkness. If prepossessions and pre- 
judices notoriously vitiate theoretical investigations, much more easily 
can elementary passions bias understanding in practical and personal 
matters. To exclude an insight is also to exclude the further questions 
that would arise from it and the complementary insights that would 
carry it towards a rounded and balanced viewpoint. To lack that fuller 
view results in behaviour that generates misunderstanding both in our- 
selves and in others. To suffer such incomprehension favours a with- 
drawal from the outer drama of human living into the inner drama of 
phantasy. This introversion, which overcomes the extroversion native 
to the biological pattern of experience, generates a differentiation of the 
persona that appears before others and the more intimate ego that in the 
day-dream is at once the main actor and the sole spectator. Finally, the 
incomprehension, isolation, and duality rob the development of one’s 
common sense of some part, greater or less, of the corrections and the 
assurance that result from learning accurately the tested insights of 
others and from submitting one’s own insights to the criticism based on 
others’ experience and development. 





2.7.1 Scotosis. Let us name such an aberration of understanding a 
scotosis, and let us call the resultant blind spot a scotoma. Fundament- 
ally, the scotosis is an unconscious process. It arises, not in conscious 
acts, but in the censorship that governs the emergence of psychic con- 
tents. None the less, the whole process is not hidden from us, for the 
merely spontaneous exclusion of unwanted insights is not equal to the 
total range of eventualities. Contrary insights do emerge. But they may 
be accepted as correct, only to suffer the eclipse that the bias brings about 
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by excluding the relevant further questions.. Again, they may be re- 
jected as incorrect, as mere bright ideas without a solid foundation in 
fact; and this rejection tends to be connected with rationalization of the 
scotosis and with an effort to accumulate evidence in its favour. Again, 
consideration of the contrary insight may not reach the level of reflec- 
tive and critical consciousness; it may occur only to be brushed aside in 
an emotional reaction of distaste, pride, dread, horror, revulsion. 
Again, there are the inverse phenomena. Insights that expand the 
scotosis can appear to lack plausibility; they will be subjected to 
scrutiny; and as the subject shifts to and from his sounder viewpoint, 
they will oscillate wildly between an appearance of nonsense and an 
appearance of truth. Thus, in a variety of manners, the scotosis can re- 
main fundamentally unconscious yet suffer the attacks and crises that 
generate in the mind a mist of obscurity and bewilderment, of suspicion 
and reassurance, of doubt and rationalization, of insecurity and disquiet. 


2.7.2 Repression. Nor is it only the mind that is troubled. The scotosis is 
an aberration, not only of the understanding, but also of the censorship. 
Just as wanting an insight penetrates below the surface to bring forth 
schematic images that give rise to the insight, so not wanting an insight 
has the opposite effect of repressing from consciousness a scheme that 
would suggest the insight. Now this aberration of the censorship is in- 
verse to it. Primarily, the censorship is constructive; it selects and 
arranges materials that emerge in consciousness in a perspective that 
gives rise to an insight; this positive activity has by implication a nega- 
tive aspect, for other materials are left behind and other perspectives are 
not brought to light; still, this negative aspect of positive activity does 
not introduce any arrangement or perspective into the unconscious de- 
mand functions of neural patterns and processes. In contrast, the aberra- 
tion of the censorship is primarily repressive; its positive activity is to 
prevent the emergence into consciousness of perspectives that would 
give rise to unwanted insights; it introduces, so to speak, the exclusion 
of arrangements into the field of the unconscious; it dictates the manner 
in which neural demand functions are not to be met; and the negative 
aspect of its positive activity is the admission to consciousness of any 
materials in any other arrangement or perspective. Finally, both the 
censorship and its aberration differ from conscious advertence to a pos- 
sible mode of behaviour and conscious refusal to behave in that fashion. 
For the censorship and its aberration are operative prior to conscious 
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advertence and they regard directly not how we are to behave but 
what we are to understand. A refusal to behave in a given manner is not 
a refusal to understand; so far from preventing conscious advertence, 
the refusal intensifies it and makes its recurrence more likely; and, 
finally, while it is true that conscious refusal is connected with a cessa- 
tion of the conscious advertence, still this connection rests, not on an 
obnubilation of intelligence, but on a shift of effort, interest, preoccu- 
pation. Accordingly, we are led to restrict the name, repression, to the 
exercise of the aberrant censorship that is engaged in preventing insight. 








2.7.3 Inhibition. The effect of the repression is an inhibition imposed 
upon neural demand functions. However, if we distinguish between 
demands for images and demands for affects, it becomes clear that the 
inhibition will not block both in the same fashion. For insights arise, 
not from the experience of affects, but rather from imaginative pre 
sentations. Hence, to prevent insights, repression will have to inhibit 
demands for images. On the other hand, it need inhibit demands for 
affects only if they are coupled with the undesired images. Accordingly, 
the repression will not inhibit a demand for affects, if that demand be- 
comes detached from its apprehensive component, slips along some 
association path, and attaches itself to some other apprehensive com- 
ponent. Inversely, when there emerges into consciousness an affect 
coupled with an incongruous object, then one can investigate associa- 
tion paths, argue from the incongruous to the initial object of the affect, 
and conclude that this combination of initial object and affect had been 
inhibited by a repression. Nor is this conclusion to be rejected as pre- 
posterous because the discovered combination of image and affect is 
utterly alien to conscious behaviour. For the combination was in- 
hibited, precisely because it was alien. Insights are unwanted, not be- 
cause they confirm our current viewpoints and behaviour, but because 
they lead to their correction and revision. Inasmuch as the scotosis 
grounds the conscious, affective attitudes of the persona performing be- 
fore others, it also involves the repression of opposite combinations of 
neural demand functions; and these demands will emerge into con- 
sciousness with the affect detached from its initial object and attached 
to some associated and more or less incongruous object. Again, inas- 
much as the scotosis grounds the conscious, affective attitudes of the 
ego performing in his own private theatre, it also involves the repres- 
sion of opposite combinations of neural demand functions; and in like 
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manner these demands make their way into consciousness with the 
affect detached from its initial object and attached to some other more 
or less incongruous object. In a systematization of Jung’s terminology, 
the conscious ego is matched with an inverse non-conscious shadow, 
and the conscious persona is matched with an inverse non-conscious 
anima. Thus, the persona of the dispassionate intellectual is coupled with 
a sentimental anima, and an ego with a message for mankind is linked 
to a diffident shadow. 


2.7.4 Performance. Apprehension and affect are for operations but, as 
one would expect, the complex consequences of the scotosis tend to 
defeat the efforts of the dramatic actor to offer a smooth performance, 
To speak fluently or to play a musical instrument, one has to be able to 
confine attention to higher-level controls and to leave the infinite de- 
tails of the execution to acquired habit. But the division of conscious 
living between the two patterns of the ego and persona can hamper 
attention to the higher-level controls and allow the sentiments of the 
ego or shadow to slip into the performance of the persona, Thus, a friend 
of mine, who had been out of town, asked me how my work was 
getting on. I answered with a dreaded didactic monologue on the con- 
nection between insight and depth psychology. His laudatory comment 
ended with the remark, ‘Certainly, while I have been away, you have 
not been wasting my time.’ 

Besides the waking performance of the dramatic actor, there is also 
the strange succession of fragmentary scenes that emerge in sleep. Then 
experience is not dominated by a pattern. Not only are there lacking 
the critical reflection and deliberate choosing that make waking con- 
sciousness reasonable, but also the preconscious activity of the censor, 
selecting and arranging neural demands, is carried out in a half-hearted 
and perfunctory manner, This relaxation of the censorship, however, 
not only accounts for the defective pattern of experience in dream-land 
but also explains the preponderant influence of the other determinant 
of conscious contents, namely, the neural demand functions. Claims 
ignored during the day become effective in sleep. The objects and 
affects of the persona and of the ego make an overt appearance and with 
them mingle the covert affects of the shadow and the anima attached to 
their incongruous objects. 

The basic meaning of the dream is its function. In the animal, con- 
sciousness functions as a higher technique for the effective prosecution 
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of biological ends. In man, not only does it fulfil this purpose but also 
provides the centre for the operations of the self-constituting dramatic 
actor. Sleep is the negation of consciousness. It is the opportunity 
needed by unconscious vital process to offset without interference the 
wear and tear suffered by nerves during the busy day. Within this func- 
tion of sleep lies the function of the dream, Not only have nerves their 
physical and chemical basis but also they contain dynamic patterns that 
can be restored to an easy equilibrium only through the offices of 
psychic representations and interplay. Besides restoring the organism, 
sleep has to knit up the ravelled sleave of care, and it does so by adding 
dreams in which are met ignored claims of neural demand functions. 
Functionally, then, the dream is a psychic flexibility that matches and 
complements the flexibility of neural demands. If consciousness is to 
yield to the preoccupations of the intellectual or of the dramatic actor, 
it cannot be simply a function of neural patterns and processes, In- 
versely, if neural demands, ignored by consciousness, are to be met 
without violating the liberation of the artistic, intellectual, or dramatic 
pattern of experience, then they find their opportunity in the dream, 
‘There is a further aspect to this twofold flexibility. The liberation of 
consciousness is founded on a control of apprehensions; as has been 
seen, the censorship selects and arranges materials for insight or, in its 
aberration, excludes the arrangements that would yield insight. In- 
versely, the imperious neural demands are not for apprehensive psychic 
contents but for the conations and emotions that are far more closely 
linked with activity; thus, while we imagine much as we please, our 
feelings are quite another matter. Accordingly, since the dream is the 
psychic safety-valve for ignored neural démands, and since the imper- 
ious neural demands are affective rather than apprehensive, the dream 
will appear as a wish fulfilment, This statement, of course, must not be 
taken in the sense that the unconscious has wishes which are fulfilled in 
dreams, for wishing is a conscious activity. Nor again does it mean that 
the wishes fulfilled in dreams are those of the conscious subject, for in- 
verse to the ego is the shadow and inverse to the persona is the anima, 
The accurate statement is that dreams are determined by neural de- 
mands for conscious affects, and the affects in question may be character- 
istic not only of the ego or the persona but also of the shadow or the 
anima, However, as has been seen, if the affects emergent in the dream 
are characteristic of the shadow or the anima, they emerge disassociated 
from their initial objects and attached to some incongruous object; 
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and in this fact there now may easily be discerned a functional signific~ 
ance, The affects of the shadow and anima are alien to the conscious 
performer; were they to emerge into consciousness with their proper 
objects, not only would they interfere with his sleep but also they 
would violate his aesthetic liberation. The disguise of the dream is 
essential to its function of securing a balance between neural demands 
and psychic events while preserving the integrity of the conscious 
stream of experience. 

Hence, to penetrate to the latent content of the dream is to bring to 
light a secret that, so to speak, has purposely been hidden. To equip an 
animal with intelligence constitutes not only the possibility of culture 
and of science but also the possibility of every abomination that has 
occurred in the course of human history. To affirm the latter human 
potentiality in abstract terms is somewhat unpleasant. To proceed 
syllogistically from the universal to the particular is distasteful. To 
assert that potentialities inherent in human nature exist in one’s 
acquaintances, one’s relatives, one’s parents, oneself, is logical enough 
yet outrageous. Yet far more vivid than the utterance of such truths is 
their apprehension through insights into images that are affectively 
charged. In his waking hours man may preclude the occurrence of such 
insights. Even if his unconscious patterns and processes have been so 
stimulated as to demand them, the demand can be met in a dream in 
which the disassociation of the affect from its proper object respects the 
direction of the stream of consciousness. 

A similar functional significance may be found in the formation of 
screening memories. Of our childhood we are apt to remember only a 
few vivid scenes and, when these are submitted to scrutiny and in- 
vestigation, they are likely to prove mere fictions. Freud has divined 
such false memories to be screens. Behind them are actions which later 
understanding would view in a fashion unsuspected by the child that 
performed them. If the memory of such actions is not to enter con- 
sciousness, it has to be repressed; if it is repressed, it undergoes the dis- 
association and recombination that result from inhibition. In this 
fashion there is formed the false and screening memory that enables the 
dramatic actor to play his present role with all the more conviction be- 
cause he does not believe his past to differ too strikingly from his present. 


2.7.5 A Common Problem. Our study of the dramatic bias has worked 
from a refusal to understand through the series of its consequences. 
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There result in the mind a scotosis, a weakening of the development of 
common sense, a differentiation of the persona and the ego, an alterna- 
tion of suspicion and reassurance, of doubt and rationalization. There 
follow an aberration of the censorship, the inhibition of unwanted 
imaginative schemes, the disassociation of affects from their initial 
objects and their attachment to incongruous yet related materials, the 
release of affective neural demands in dreams, and the functionally 
similar formation of screening memories. 

However, if the account has made no explicit mention of sex, this 
must not be taken to imply that the depth psychologists have been on 
the wrong track. On the contrary, the peculiarities of sexual develop- 
ment make it the ordinary source of materials for the scotosis. Because 
hunger and sex are vital, they constitute the areas in which experience 
can be contracted from its dramatic to its biological pattern. But hunger 
is present from birth and its manifestations do not greatly change. 
Sexual development, on the contrary, is prolonged and, indeed, both 
organic and psychological. From birth to puberty there occur successive 
specializations of the neural demand functions; and their term is not 
some free combination of movements, like playing the piano, but a 
naturally determined sequence of apprehensions, affects, and move- 
ments that admit only superficial modifications from the inventive 
dramatist. Interdependent with this change, there is a psychological 
transformation in which the affective and submissive attitudes of the 
child within the family give place to the man self-reliantly orientating 
himself in the universe and determining to found a family of his own, 

During the course of this long and intricate process, there is room not 
only for waywardness motivated by strange pleasure but also for 
accidents, incomprehension, blunders, secretiveness. If adverse situa- 
tions and mistakes occur at random, they can be offset by the excretory 
function of the dream, by the pressures and attractions of a healthy en- 
vironment, by suitable and opportune instruction, by some form of 
inner acceptance of the drive to understanding and truth with its 
aesthetic and moral implications. If thy eye be single, thy whole body 
will be lightsome. On the other hand, one adverse situation can follow 
another; the error and waywardness of each previous occasion can 
make still more probable the mishandling of the next. A scotosis be- 
comes established. As an aberration of the understanding, it stands in 
the way of the proper development of affective attitudes, As an aberra- 
tion of the censorship, it loads the neural demand functions with inhibi- 
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tions. Affective demands are shifted to incongruous dream objects. The 
incongruous objects may chance to function’as do normal stimuli for 
affects, and waywardness may solidify the connection. The shadow and 
the anima can become organized as demands for integrated attitudes of 
love or hatred. Eventually, a point is reached where the immanently 
determined direction of the misled stream of consciousness is no longer 
capable of providing psychic representation and conscious integration 
for the distorted neural demand functions. Then neural demands assert 
themselves in waking consciousness through the inadequacies, com- 
pulsions, pains, and anxieties of the psychoneuroses. Dramatic living 
has forfeited its autonomy and only through delusions can it pretend to 
its old mastery. 

Still, before this point is reached, there can occur the intermediate 
phenomena studied by Freud in his Totem and Taboo. It was remarked 
above that the dream provides release from the random repressions that 
are more or less inevitable and that the development of scotosis results 
from the cumulative effect of successive adverse situations. Now, when 
adverse situations become the rule for most members of a society, then 
the society can survive only by providing a regular public equivalent 
for the dream. Such prophylactic group therapy will exist whenever 
unconscious needs are met in a disguised manner. Dr. Stckel’s descrip- 
tion of the theatre as mass therapy echoes Aristotle’s statement that 
tragedy effects a catharsis of fear and pity. Nor is the invention of such 
therapy in a primitive culture any more difficult than the invention of 
the cultural organization itself. For the constraints of the organization 
give rise to corresponding dreams; the relief afforded by the dreams 
can be noticed; this advertence may be given dramatic expression; the 
dramatic expression would meet in a disguised form the unconscious 
needs of the community; and if the dramatic expression is not included 
in the cultural organization, then the culture will not survive to be in- 
vestigated by anthropologists. 

This basic mechanism admits a series of applications that range from 
knowledge issuing forth in prophylactic purpose through successive 
stages of intellectual obnubilation to close approximations to abnormal 
phenomena. Man’s capacity for art and science, psychology and philo- 
sophy, religion and morality, operates in the primitive and in the 
uneducated without awareness of the differences between these depart- 
ments and without any sharp distinction between them and underlying 
impulses or needs. In the complex phenomena of totemism, in the rites 
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of the Mother Goddess, in the myths of the Sky Gods, there appear re- 
flections not only of the social organization of hunters, agriculturalists, 
and parasitic nomads but also of human sexuality; nor did the Mosaic 
proscription of images prevent the backsliding lamented by the pro- 
phets, nor the mystical flight from sense of the Buddhists eliminate the 
earlier Brahminism, nor the rational criticism of the Greeks forestall 
popular hatred of the Christians. 

Again, there’ is a nice distinction between the sensitive mechanism 
that enforces a taboo and the rational judgment that imposes a moral 
obligation. Freud was aware that his path would have been easier if he 
had glozed over the more shocking elements in his discoveries; yet to 
take the easier course would have involved not only a violation of his 
intellectual convictions but also a conquest of his moral feelings. Still, 
such a coincidence of conscience and moral feeling can be procured not 
only by an adaptation of feeling to moral judgment but also by the de- 
termination of judgment in accord with the feelings instilled through 
parental and social influence. Once feeling takes the lead, critical reflec- 
tion can prevent an arbitrary extension of the moral code. But in the 
primitive and in the child, not only is critical reflection undeveloped 
and unequipped but also there is little capacity to distinguish between 
the outer constraint of commands imposed through affection and feat 
and the inner implications through which reasonable judgment entails 
reasonable living. Then moral feelings are free to develop according to 
the psychological laws that link affects to successively associated objects. 
The taboo not only operates but also tends to expand in much the same 
fashion as the compulsion neurosis. 


2.7.6 A Piece of Evidence. It is not an easy matter to connect our outline 
of dramatic bias with the evidence provided by specialists in the field 
of psychotherapy. Not only are they not directly concerned with 
human intelligence but also the scope of our work leaves no room for 
an account of the existence, on the level of the sensitive psyche, of an 
initiating factor that operates in a parallel fashion to the flight from 
understanding. It is true that later, in the first section of Chapter XVII, 
an earlier exploration of genetic method will have made it possible to 
offer some indications on this score. But we must strike the iron while 
it is hot and so we propose to prescind from all questions of causal 
origins and to view our account of dramatic bias simply as a functional 
correlation. For if we cannot expect the reader to believe that a flight 
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from insight is the infantile beginning of psychic trouble, we cannot 
but claim that there is some conngction between it and, on the other 
hand, repression and inhibition, the slips of waking consciousness and 
the function of dreams, the aberrations of religion and morality and, as 
a limit, the psychoneutoses. Moreover, our claim would be more than 
Freud seems to have implied when, in his History of the Psychoanalytic 
Movement, he prefaced his indictment of the secessionists, Adler and 
Jung, with the remark that he had always asserted that repressions and 
the sustaining resistance might involve a suspension of understanding. 
Accordingly, we raise the question whether any specialists in the field 
of psychiatry offer any evidence for a correlation that links both psychic 
trouble with a flight from insight and psychic recovery with an in- 
tellectual illumination. 

To this precise question an affirmative answer seems to be offered 
by Dr. Wilhelm Stekel’s Technique of Analytic Psychotherapy.* The 
work, which is thoroughly practical in conception and purpose, con- 
sistently considers analytic treatment as a retrospective education. Once 
the differential diagnosis has excluded both somatic disorder and the 
imminence of psychosis, the working hypothesis becomes the assump- 
tion that the analysand is the subject of a scotoma. A favourable prog- 
nosis requires that the patient's critical reflection and deliberate choice 
be allied with the analyst; but along with this rational attitude there 
exists a flight from knowledge that is to be cured by knowledge. During 
the analysis this flight continues to manifest itself in two manners 
named the resistance and the transference. Just as in the rest of his living 
the patient’s understanding spontaneously finds measures of self- 
defence and thereby nourishes the scotoma, so in the intimate drama of 
the analysis the patient is engaged both in devising means to prevent 
the coming revelation and, at the same time, repressing the insights that 
would explain to him his own conduct. Such is the resistance; it is plaus- 
ible, ingenious, resourceful; it adapts itself to each new situation; yet so 
far from being deliberate, it is at least fundamentally non-conscious. 
There is also the transference. The development of the scotoma has in- 
volved the repression of feelings of love or hatred for persons in the 
patient’s milicu; this repression and the consequent inhibition mean that 
the patient is the subject of neural demands for affects that, however, 
are detached from their initial objects; the transference is the emergence 
into consciousness of these affects directed upon the person of the analyst. 

* The Bodley Head, London, 1939. 
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Just as the disorder is linked with a refusal to understand, so its cure is 
an insight, a ‘lightning flash of illumination’. Just as the refusal excluded 
not some single insight but an expanding series, so the cure consists in 
the occurrence of at least the principal insights that were blocked. It is 
the re-formation of the patient’s mentality. Moreover, these insights 
must occur, not in the detached and disinterested intellectual pattern of 
experience, but in the dramatic pattern in which images are tinged with 
affects. Otherwise the insights will occur but they will not undo the in- 
hibitions that account for the patient’s affective disorders; there will 
result adevelopmentof theoretical intelligence withoutachange in sensi- 
tive spontaneity. Finally, the patient is not to be thought capable of 
curing himself; for the cure consists precisely in the insights which arise 
from the schematic images that spontaneously the patient represses; 
and even if by an extraordinary effort of intellectual detachment the 
patient succeeded in grasping in part what he was refusing to under- 
stand, this grasp would occur in the intellectual pattern of experience 
and so would prove ineffectual; indeed, the effort would be likely to 
produce an obsession with analytic notions, and there would be some 
danger that such merely theoretical insight would tend to inoculate 
the patient against the benefit of a true analytical experience with its 
dramatic overtones. 

The analyst, then, is needed. To perform the differential diagnosis, he 
must know medicine. Otherwise he will risk not merely ministering to 
the mind when the body is ill but also attempting to treat psychotics 
and so acquiring the reputation of driving people insane. Further, the 
analyst must himself be free from scotoma; a bias in his understanding 
of himself will also. be a bias in his understanding of others; and this is 
all the more dangerous if he attempts to follow Dr. Stekel’s active 
therapy. This active therapy rests upon knowledge that is parallel in 
structure to common sense. As has been seen, common sense consists 
in a basic accumulation of insights to which must be added further in- 
sights derived from the situation in hand. Similarly, the analyst's know- 
ledge has two parts. There is the basic accumulation derived from an 
academic formation and from personal experience. It consists in an 
understanding of the psychoneuroses or parapathies in their origins, 
their development, their results; it is a grasp of a vast manifold of pos- 
sibilities; it involves an ability to proceed from a patient's biography 
and behaviour, his dreams and associations, to a grasp of his precise 
flight from knowledge. However, that precise flight was the hidden 
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component of an individual history; it possesses not merely typical 
features but also its own particular twists and turns; and it continues to 
be operative in the analytical situation. The analyst has to outwit the 
resistance. He has to discern the transference, be able to make capital of 
it, and know when to end it. He has to be able to wait for favourable 
opportunities, ready to take the initiative when the occasion calls for 
it, capable of giving up when he is defeated, and ingenious in keeping 
things going when he sees he can win. In this complicated and danger- 
ous chess-game, he is to be gaining insight into the patient's basic 
trouble, winning his confidence by the explanation and removal of 
superficial symptoms, and preparing the way for the discovery of the 
profound secret. Finally, he has to be able to end the analysis, stiffen the 
analysand to self-reliance, contribute what he can to the happy ending 
in which both need of the analyst and disturbing memories of the 
analysis pass away. 

It is time to revert to our question. Does there exist. empirical evid- 
ence for the assertion that the suspension of understanding is not merely 
a possible consequence but also a regular factor in psychogenic dis- 
order? Unfortunately, there are divisions among specialists in the field 
and so, instead of giving a single answer, I must give two. 

To those not disinclined to agree with Dr. Stekel, one may say that 
there exists empirical evidence for a psychotherapeutic notion in the 
measure that the notion is operative in actual treatment, that it is opera- 
tive in the treatment of all types of disorder rather than in a partial selec- 
tion of types, that it survives prolonged and varied experience, that the 
survival contrasts with a readiness to drop unverified notions, that 
failures cannot be traced to the notion in question. Now Dr. Stekel has 
attained an international position both as an analyst and as a writer of 
technical works; he is able to describe his Technique of Analytic Psycho- 
therapy as the fruit of thirty years’ experience; in that book the analyst's 
working hypothesis is that the patient is suffering from a scotoma and 
the analyst’s goal is to lead the patient towards a ‘lightning flash of 
illumination’; this view dominates the whole treatment and is relevant 
to the whole class of parapathies or psychoneuroses; finally, there is a 
good deal of evidence for Dr. Stekel’s independence of mind and his 
readiness to abide by results. 

However, there perhaps are those to whom Dr. Stckel’s favour for 
an opinion provides presumptive evidence that the opinion is erroneous 
or at least rash, To them I would point out that the present issue is not 
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the validity of the whole of Dr. Stekel’s theory and practice but solely 
the existence of empirical evidence for a single correlation. I am not 
asking for the adoption of Dr. Stekel’s active method; I am not even 
urging that analytic treatment is desirable; my concern is restricted to a 
theoretical issue, and my question is whether or not evidence exists. It 
seems to me that a negative answer is impossible, Even if one prescinds 
entirely from Dr. Stekel and his pupils, still there occur other analytic 
treatments in which the cure operates through knowledge;* but the 
knowledge in question is of a particular kind; it is not sensitive know- 
ledge apart from organization through insights, for hypnosis is not a 
satisfactory method; it is not knowledge on the level of critical reflec~ 
tion and judgment, for delusions are not the principal characteristic of 
psychoneurosis; it is the intermediate factor that we have been investi- 
gating under the name of insight, and on the present theoretical level it 
makes no difference whether the patient be led to the insight by an 
active method or left to discover it for himself by a passive method. 


2.7.7 A Note on Method. There is a final point to be made, and it regards 
the significance for depth psychology of recent developments in 
scientific methodology. At the turn of the century mechanist determin- 
ism was still the world view dominant in scientific circles. Freud’s dis- 
covery and development of the notion of psychogenic disorder came at 
the ambiguous moment when the old outlook was about to dissolve 
and, as one might expect, the ambiguity of the moment forced am- 


* Otto Fenichel [Problems of Psychoanalytic Technique. Translated by D. Brunswick. 
Albany, N.Y., 1941] asks how it is that interpretation works (p. 52) and discusses the 
process in which the patient appropriates an interpretation (pp. 76 f). Gregory Zilboorg 
{The Emotional Problem and the Therapeutic Role of Insight. The Psychoanalytic 
‘Quarterly, XXI (1952), 1-24] experiences difficulty in defining insight, grants that Freud's 
basic hope was an enlargement of our capacity to understand, insists that therapeutically 
significant insight arises only as a consequence to psychic liberation, A Study of Interpersonal 
Relations [edited by P. Mullahy, New York 1949] included three papers on insight by 
E. D. Hutchinson, From these papers Clara Thompson [Psychoanalysis: Evolution and 
Development. With the collaboration of P. Mullahy. London 1952] derives a definition of 
insight and applies it to a therapeutic process that ends with an illuminating moment in 
which previous thinking falls into perspective and sensitive spontaneity undergoes an 
effortless change (pp. 238-40). In The Interpersonal Theory of Psychiatry, H. S. Sullivan 
speaks a number of times of a marvellous ‘selective inattention’ to what is significant (see 
the Index) and depicts a patient suddenly seeing the point ofa dream (pp. 338 £.). In brief, 
there is an essential difference between the task of the teacher and the task of the psycho- 
therapist; but teaching individuals something about themselves is a significant component 
in psychotherapy; and in the light of the present analysis of human knowledge successful 
teaching is a communication of insights, 
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biguity upon the interpretation of his work. Were mechanist determin- 
ism correct, then neither normality nor disorder could be psychogenic; 
Laplace’s demon could calculate both from the world distribution of 
atoms in any basic situation; Freud could be said to introduce a new 
name and a new technique inasmuch as he dealt with collocations of 
atoms through their psychic appearances; but Freud could not be 
credited with the discovery of an autonomous science. On the other 
hand, if mechanist determinism is incorrect, the category of the psycho- 
genic promptly assumes a profound significance. Let us attempt to 
clarify this point, 

As we have seen, empirical science is the determination of correlations 
verified in observables.* Mechanism is the additional determination to 
invent what is neither a correlation nor verified nor observable. What 
is so invented, is pronounced real and objective; and in comparison with 
this fictitious treasure, the observable becomes the merely apparent. 
Thus, in nineteenth-century physical theory, the aether is real and 
objective, and its properties resembling, say, a sponge-like vortex are 
what make electromagnetic equations true. Nor is this all. Because 
verified correlations are attributed to atoms or acther, as imagined, they 
are not abstract but concrete; and once classical correlations are con- 
sidered to be concrete, determinism follows and the possibility of stat- 
istical laws, except as a confession of ignorance, rigorously is excluded. 

Now Freud's own investigations threw some doubt on the scientific 
character of mechanist objectivation. He was aware of the importance 
of extroversion in the object-finding that pertains to the psychic side of 
sexual development. He could appeal to projection to account for the 
transformation of the unconscious ill-will of primitives to deceased rela~ 
tives into the explicit ill-will of the departed spirits to the bereaved 
mourners. But he had no intention of going back over the path tra- 
versed by Galileo and Descartes, Hobbes and Berkeley, Hume and 
Kant, Nor did the methodology of then contemporary science provide 
him with a canon of parsimony that restricted scientific affirmation to 
verified correlations and to observables. On the contrary, on many 
occasions Freud represents the outlook of his time and tends to regard 
observable psychic events as appearance and unobservable entities as 
reality. What precisely is the libido? Is it what is known either by ob- 
serving nerves or by observing psychic events or by correlating these 





* Here ‘observable’ denotes, not the physical variable of Quantum Mechanics, but 
iply what can be observed. 
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observables or by verifying these correlations? Or is it a construct that 
stand’s to Freud’s verified correlations in much the same manner as the 
sponge-vortex aether once stood to electromagnetic equations? To 
resolve the ambiguity, if it can be resolved, would call for an investiga- 
tion by a trained expert in the history of science.* 

Again, Freud was professedly determinist. But in so far as determin- 
ism is operative in Freud’s work, it amounts to the postulate that there 
is a reason for everything, even for numbers that one appears to select 
at random. But if one admits that some reasons are non-systematic, that 
postulate becomes compatible with statistical laws; and if Laplace has 
failed to exclude probability from physics, there is little likelihood of 
its being excluded from psychology. 

Still, whatever may have been Freud's involvement in mechanist de- 
terminism, it remains that his scientific discovery was psychogenic 
disease. It is not science but a philosophy that pronounces conscious 
events to be appearance and some underlying ultimate to be reality. 
It ig not science but a philosophy that confers upon atoms the exclusive 
role of ruling the course of conscious events. On the other hand, it is 
Freud's discovery that reveals the psychogenic to be more than an 
illusory name; and it is a sacrifice of mechanist determinism that opens 
the way to the recognition of the psychogenic as a genuine category. 

For, in the first place, an acknowledgement of the non-systematic 
leads to an affirmation of successive levels of scientific inquiry. If the 
non-systematic exists on the level of physics, then on that level there are 
coincidental manifolds that can be systematized by a higher chemical 
level without violating any physical law. If the non-systematic exists on 
the level of chemistry, then on that level there are coincidental mani: 
folds that can be systematized by a higher biological level without vio- 
lating any chemical law. If the non-systematic exists on the level of 
biology, then on that level there are coincidental manifolds that can be 
systematized by a higher psychic level without violating any biological 
law. If the non-systematic exists on the level of the psyche, then on 
that level there are coincidental manifolds that can be systematized by a 
higher level of insight and reflection, deliberation and choice, without 








* There is a long and nuanced chapter on ‘Freud's Theory of Mind’ in the first volume 
‘of Dr. Ernest Jones’ The Life and Work of Sigmund Freud (New York 1953). Contrast the 
influence of contemporary physics in the relational concepts elaborated in Culture and 
Personality (Proceedings of an Inter-disciplinary Conference held under the auspices of the 
Viking Fund. 14 East 71st Street, New York City, 7 and 8 November 1947. Published by 
the Viking Fund, 1949. Reprinted 1950. Pp. 9, 11, 13 fE., 48 ff, 175 ff). 
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violating any law of the psyche. In brief, an acknowledgement of the 
non-systematic makes it possible to conceive 

(1) psychic health as a harmonious unfolding of a process that moves 
at once on distinct yet related levels, 

(2) psychic aberration as an orientation of the stream of conscious- 
ness in conflict with its function of systematizing underlying mani- 
folds, and 

(3) analytic treatment as an effort to reorientate an aberrant stream 
of consciousness and to effect a release from unconscious obstructions 
witha psychic origin. 

Again, an acknowledgement that the real is the verified makes it pos- 
sible to affirm the reality no less of the higher system than of the under- 
lying manifold. The chemical is as real as the physical; the biological as 
real as the chemical; the psychic as real as the biological; and insight 
as real as the psychic. At once the psychogenic ceases to be merely a 
name, for the psychic becomes a real source of organization that con- 
trols underlying manifolds in a manner beyond the reach of their laws. 

By the same stroke there is laid the spectre that at least popularly is 
associated with Freud’s discoveries. For the latent content of the dream, 
so far from revealing the ‘real’ man, now merely exhibits potentialities 
that are rejected not only by waking but also by dreaming conscious- 
ness. Though the potentialities are for parricide and cannibalism, incest 
and suicide, still they are only potentialities and commonly they are 
rejected. What has been found shocking or revolting is not the affirma- 
tion of the possibility of what, after all, does occur. It is the affirmation 
that under the disguise of a phenomenal consciousness there lurks a mon- 
ster that is the reality of each of us and the effective master of our lives. 

Finally, it is to be observed that, if this note on method draws upon 
previous discussion, it also is perhaps excessively proleptic. Only in 
Chapter VIII shall we be in a position either to say what is meant by the 
thing, the man, the person, or to extend to things and persons the 
notion of emergent probability. Only in Chapter XIV shall we be 
able to come to grips with the philosophic problems of reality and 
objectivity. Only in Chapter XV shall we be able to attempt a system- 
atic account of genetic‘method. But if our present suggestions cannot 
avoid a conspicuous lack of precision and detail, perhaps they possess 
the pedagogical value of opening a perspective and promising a fuller 
though later scrutiny. 


CHAPTER VII 


COMMON SENSE AS OBJECT 


he apparently modest and secure undertaking of common sense 
to understand things in their relations to us. Unfortunately, we 
change; even the acquisition of common sense is a change in us; and so 
in the preceding section we attempted an investigation of the biological, 
aesthetic, artistic, intellectual, dramatic subject to which common sense 
relates things. But if the development of common sense is a change in its 
subject, still more obviously does it involve a change in its object. 
Common sense is practical. It secks knowledge, not for the sake of the 
pleasure of contemplation, but to use knowledge in making and doing. 
Moreover, this making and doing involve a transformation of man and 
his environment, so that the common sense of a primitive culture is not 
the common sense of an urban civilization, nor the common sense of 
one civilization the common sense of another. However elaborate the 
experiments of the pure scientist, his goal is always to come closer to 
natural objects and natural relationships. But the practicality of com- 
mon sense engenders and maintains enormous structures of technology, 
economics, politics, and culture, that not only separate man from nature 
but also add a series of new levels or dimensions in the network of 
human relationships. No less than the subjective, the objective field of 
common sense must be explored, for the development of common 
sense involves a change not only in us, to whom things are related, but 
also in the things, which are related to us. 


I. PRACTICAL COMMON SENSE 


In the drama of human living, human intelligence is not only artistic 
but practical. At first, there appears little to differentiate man from the 
beasts, for in primitive fruit-gathering cultures, hunger is linked to eat- 
ing by a simple sequence of bodily movements. But primitive hunters 
take time out from hunting to make spears, and primitive fishers take 
time out from fishing to make nets. Neither spears nor nets in them- 
selves are objects of desire. Still, with notable ingenuity and effort, they 
are fashioned because, for practical intelligence, desires are recurrent, 
labour is recurrent, and the comparatively brief time spent making 
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spears or nets is amply compensated by the greater ease with which 
more game or fish is taken on an indefinite series of occasions. 

Moreover, such an intervention of intelligence is itself recurrent. As 
products of human ingenuity, spears and nets illustrate not only the idea 
of the old mechanical arts but also the more recondite idea of modern 
technology. As pieces of material equipment, the same objects are 
initial instances of the idea of capital formation. Now the history of 
man’s material progress lies essentially in the expansion of these ideas. 
As inventions accumulate, they set problems calling for more inven- 
tions. The new inventions complement the old to suggest further im- 
provements, to reveal fresh possibilities and, eventually, to call forth in 
turn the succession of mechanical and technological higher viewpoints 
that mark epochs in man’s material progress. Moreover, this advance of 
practical intelligence is registered not merely in memory and, later, in 
books, but more obviously in concrete products, in tools and buildings, 
in the ever increasing manifold of appurtenances of labourers, crafts- 
men, merchants, and carriers. Thus, in correspondence with each stage 
in the development of practical intelligence, there is'a measure and 
structure of capital formation, that is, of things produced and arranged 
not because they themselves are desired but because they expedite and 
accelerate the process of supplying the goods and services that are 
wanted by consumers. Again, in correspondence with each advance of 
practical intelligence, there is a technological obsolescence of capital 
equipment. The old shops still have their shelves and counters; the old 
machines may suffer no material or mechanical defect. But the new 
models produce better goods more efficiently; and trade now walks on 
different streets. 

The concrete realization of the succession of new practical ideas does 
not take place without human co-operation. It demands a division of 
labour and, at the same time, it defines the lines along which labour is 
divisible. It invites men to specialize in the skilful use of particular tools 
and the expeditious performance of particular tasks. It calls forth some 
economic system, some procedure that sets the balance between the 
production of consumer goods and new capital formation, some 
method that settles what quantities of what goods and services are to be 
supplied, some device for assigning tasks to individuals and for dis- 
tributing among them the common product. 

As technology evokes the economy, so the economy evokes the 
polity. Most men get ideas, but the ideas reside in different minds, and 
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the different minds do not quite agree. Of itself, communication only 
reveals the disparity. What is wanted is persuasion, and the most 
effective persuader becomes a leader, a chief, a politician, a statesman, 
For the problem of effective agreement is recurrent. Each step in the 

rocess of technological and economic development is an occasion on 
which minds differ, new insights have to be communicated, enthusi~ 
asm has to be roused, and a common decision must be reached. Be- 
yond the common sense of the labourer, the technician, the entre- 
preneur, there is the political specialization of common sense. Its task is 
to provide the catalyst that brings men of common sense together. It is 
an incomplete accumulation of insights to be complemented and modi- 
fied by the further insights that arise from the situation in hand. It in- 
volves some understanding of industry and of commerce but its special 
field is dealing with men. It has to discern when to push for full per- 
formance and when to compromise, when delay is wisdom and when it 
spells disaster, when widespread consent must be awaited and when 
action must be taken in spite of opposition. It has to be able to command 
attention and to win confidence, to set forth concretely the essentials 
of a case, to make its own decisions and secure the agreement of others, 
to initiate and carry through some section of that seriation of social re- 
sponses meeting social challenges that Arnold Toynbee in his Study of 
History has so lavishly and brilliantly illustrated. 


2. THE DYNAMIC STRUCTURE 


As in the fields of physics, chemistry, and biology, so in the field of 
human events and relationships there are classical and statistical laws 
that combine concretely in cumulating sets of schemes of recurrence. 
For the advent of man does not abrogate the rule of emergent pro- 
bability. Human actions are recurrent; their recurrence is regular; and 
the regularity is the functioning of a scheme, of a patterned set of rela- 
tions that yields conclusions of the type, If an X occurs, then an X will 
recur. Children are born only to grow, mature, and beget children of 
their own. Inventions outlive their inventors and the memory of their 
origins. Capital is capital because its utility lies not in itself but in the 
acceleration it imparts to the stream of useful things. The political 
machinery of agreement and decision is the permanent yet self- 
adapting source of an indefinite series of agreements and decisions. 
Clearly, schemes of recurrence exist and function. No less clearly, their 
functioning is not inevitable. A population can decline, dwindle, 
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vanish, A vast technological expansion, robbed of its technicians, would 
become a monument more intricate but no more useful than the pyra- 
mids. An economy can falter, though resources and capital equipment 
abound, though skill cries for its opportunity and desire for skill’s 
product, though labour asks for work and industry is eager to employ 
it; then one can prime the pumps and make X occur; but because the 
schemes are not functioning properly, X fails to recur. As the economy, 
so'too the polity can fall apart. In a revolution violence goes unchecked; 
laws lose their meaning; governments issue unheeded decrees; until 
from sheer weariress with disorder men are ready to accept any 
authority that can assert itself effectively. Yet a revolution is merely a 
passing stroke of paralysis in the state. There are deeper ills that show 
themselves in the long-sustained decline of nations and, in the limit, in 
the disintegration and decay of whole civilizations. Schemes that once 
flourished lose their efficacy and cease to function; in an ever more 
rapid succession, as crises multiply and remedies have less effect, new 
schemes are introduced; feverish effort is followed by listlessness; the 
situation becomes regarded as hopeless; in a twilight of straitened but 
gracious living men await the catalytic trifle that will reveal to a sur- 
prised world the end of a once brilliant day. 

Still, if human affairs fall under the dominion of emergent pro- 
bability, they do so in their own way. A planctary system results from 
the conjunction of the abstract laws of mechanics with a suitable con- 
crete set of mass-velocities. Iti parallel fashion, there are human 
schemes that emerge and function automatically, once there occurs an 
appropriate conjunction of abstract laws and concrete circumstances. 
But, as human intelligence develops, there is a significant change of 
roles. Less and less importance attaches to the probabilities of appro- 
priate constellations of circumstances. More and more importance 
attaches to the probabilities of the occurrence of insight, communica- 
tion, agreement, decision. Man does not have to wait for his environ- 
ment to make him..His dramatic living needs only the clues and the 
opportunities to originate and maintain its own setting. The advance of 
technology, the formation of capital, the development of the economy, 
the evolution of the state are not only intelligible but also intelligent. 
Because they are iritelligible, they can be understood as are the work- 
ings of emergent probability in the fields of physics, chemistry, and 
biology. But because they also are increasingly intelligent, increasingly 
the fruit of insight and decision, the analogy of merely natural process 
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becomes less and less relevant. What possesses a high probability in one 
country, or period, or civilization, may possess no probability in 
another; and the ground of the difference may lie only slightly in out- 
ward and palpable material factors and almost entirely in the set of in- 
sights that are accessible, persuasive, and potentially operative in, the 
community. Just as in the individual the stream of consciousness nor- 
mally selects its own course out of the range of neurally determined 
alternatives, so too in the group commonly accessible insights, dis- 
seminated by communication and persuasion, modify and adjust men- 
talities to determine the course of history out of the alternatives offered 
by emergent probability. 

Such is the high significance of practical common sense, and it will 
not be amiss, I believe, to pause and make certain that we are not mis- 
conceiving it. For the practical common sense of a group, like all com- 
mon sense, is an incomplete set of insights that is ever to be completed 
differently in each concrete situation. Its adaptation is too continuous 
and rapid for it ever to stand fixed in some set of definitions, postulates, 
and deductions; even were it outfitted, like David in Saul’s armour, 
with such a logical panoply, it could be validated neither in any abstract 
realm of relations of things to one another nor in all members of any 
class of concrete situations. As its adaptation is continuous, so its growth 
is as secret as the germination, the division, the differentiation of cells 
in seed and shoot and plant. Only ideal republics spring in full stature 
from the mind of man; the civil communities that exist and function 
know only a story of their origins, only an outline of their develop- 
ment, only an estimate of their present complexion. For the practical 
common sense, operative in a community, does not exist entire in the 
mind of any one man. It is parcelled out among many, to provide each 
with an understanding of his role and task, to make every cobbler an 
expert at his last, and no one an expert in another's field. So it is that to 
understand the working of even a static social structure, one must in- 
quire from many men in many walks of life and, as best one can, dis- 
cover the functional unity that organically binds together the endlessly 
varied pieces of an enormous jig-saw puzzle. 


3. INTERSUBJECTIVITY AND SOCIAL ORDER 


Though I just spoke of a functional unity to be discovered, really 
there is a duality to be grasped. As intelligent, man sponsors the order 
imposed by common sense. But man is not a pure intelligence. Initially 
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and spontaneously, he identifies the good with the object of desire, and 
this desire is not to be confused either with animal impulse or with 
egoistic scheming. Man is an artist. His practicality is part of his 
dramatic pursuit of dignified living. His aim is not for raw and isolated 
satisfactions. If he never dreams of disregarding the little matter of food 
and drink, still what he wants is a sustained succession of varied and 
artistically transformed acquisitions and attainments. If he never for- 
gets his personal interest, still his person is no Leibnizian monad; for he 
was born of his parerts’ love; he grew and developed in the gravita- 
tional field of their affection; he asserted his own independence only to 
fall in love and provide himself with his own hostages to fortune. As 
the members of the hive or herd belong together and function to- 
gether, so too men are social animals and the primordial basis of their 
community is not the discovery of an idea but a spontaneous inter- 
subjectivity. 

Thus, primitive community is intersubjective. Its schemes of recur- 
rence are simple prolongations of prehuman attainment, too obvious to 
be discussed or criticized, too closely linked with more elementary pro- 
cesses to be distinguished sharply from them. The bond of mother and 
child, man and wife, father and son, reaches into a past of ancestors to 
give meaning and cohesion to the clan or tribe or nation. A sense of 
belonging together provides the dynamic premise for common enter- 
prise, for mutual aid and succour, for the sympathy that augments joys 
and divides sorrows. Even after civilization is attained, intersubjective 
community survives in the family with its circle of relatives and its 
accretion of friends, in customs and folk-ways, in basic arts and crafts 
and skills, in language and song and dance, and most concretely of all in 
the inner psychology and radiating influence of women. Nor is the 
abiding significance and efficacy of the intersubjective overlooked, 
when motley states name themselves nations, when constitutions are 
attributed to founding fathers, when image and symbol, anthem and 
assembly, emotion and sentiment are invoked to impart an elemental 
vigour and pitch to the vast and cold, technological, economic, and 
political structures of human invention and convention. Finally, as in- 
tersubjective community precedes civilization and underpins it, so also 
it remains when civilization suffers disintegration and decay. The col- 
lapse of Imperial Rome was the resurgence of family and clan, feudal 
dynasty and nation. 

Though civil community has its obscure origins in human intersub- 
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jectivity, though it develops imperceptibly, though it decks itself out 
with more primitive attractions, still it is a new creation. The time 
comes when men begin to ask about the difference between $úos and 
vópos, between nature and convention. There arises the need of the 
apologue to explain to the different classes of society that together they 
form a functional unity and that no group should complain of its lot 
any more than a man’s feet, which do all the walking, complain of his 
mouth, which does all the cating. The question may be evaded and the 
apologue may convince, but the fact is that human society has shifted 
away from its initial basis of intersubjectivity and has attempted a more 
grandiose undertaking. The discoveries of practical intelligence, which 
‘once were an incidental addition to the spontaneous fabric of human 
living, now penetrate and overwhelm its every aspect. For just as 
technology and capital formation interpose their schemes of recur- 
rence between man and the rhythms of nature, so economics and 
politics are vast structures of interdependence invented by practical 
intelligence for the mastery not of nature but of man. 

This transformation forces on man a new notion of the good, In 
Primitive society it is possible to identify the good simply with the 
object of desire; but in civil community there has to be acknowledged 
a further component, which we propose to name the good of order. It 
consists in an intelligible pattern of relationships that condition the ful- 
filment of each man’s desires by his contributions to the fulfilment of 
the desires of others and, similarly, protect each from the object of his 
fears in the measure he contributes to warding off the objects feared by 
others, This good of order is not some entity dwelling apart from 
human actions and attainments. Nor is it any unrealized ideal that ought 
to be but is not, But though it is not abstract but concrete, not ideal but 
teal, still it cannot be identified either with desires or with their objects 
or with their satisfactions. For these are palpable and particular, but the 
good of order is intelligible and all-embracing. A single order ramifies 
through the whole community to constitute the link between condi- 
tioning actions and conditioned results and to close the circuit of inter- 
locked schemes of recurrence. Again, economic break-down and 
Political decay are not the absence of this or that object of desire or the 
Presence of this or that object of fear; they are the break-down and 
decay of the good of order, the failure of schemes of recurrence to 
function, Man’s practical intelligence devises arrangements for human 
living; and in the measure that such arrangements are understood and 





214 Common Sense as Object 


accepted, there necessarily results the intelligible pattern of relation- 
ships that we have named the good of order. ‘ 

In a simple yet inexorable fashion, this order, originated by human 
invention and convention, ceases to be an optional adjunct and be- 
comes an indispensable constituent of human living. For the long-run 
effects of technological advance and new capital formation consist in 
some combination of increased population, reduced work, and im- 
proved living standards. In the course of a century the differences in all 
three respects may be so great that any return to an earlier state of 
affairs is regarded as preposterous and is to be brought about only by 
violence or disaster. But concomitant with the technological and the 
material development, there also takes place a complementary series of 
economic and political innovations. Each of these is motivated, to a 
greater or less extent, by the underlying technical and material changes; 
each, sooner or later, undergoes the adaptations demanded by subse- 
quent changes; and so at any given moment all together presenta united 
front that can be broken only by the destructive turmoil of a revolution 
or a conquest. Moreover, ideas have no geographical frontiers, and pro- 
fits accrue to traders not only from domestic but also from foreign 
markets, Material and social progress refuses to be confined to a single 
country; like an incoming tide, first it reaches the promontories, then it 
penetrates the bays, and finally it pours up the estuaries. In an intricate 
pattern of lags and variations, new ideas spread over most of the earth 
to bind together in an astounding interdependence the fortunes of in- 
dividuals living disparate lives in widely separated lands. 


4. THE TENSION OF COMMUNITY 


Intersubjective spontaneity and intelligently devised social order 
have their ground in a duality immanent in man himself. As intelligent, 
man is the originator and sponsor of the social systems within which, 
as an individual, he desires and labours, enjoys and suffers. As intelligent, 
man is a legislator but, as an individual, he is subject to his own laws. 
By his insights he grasps standard solutions to recurrent problems, but 
by his experience he provides the instances that are to be subsumed 
under the standard solutions. From the viewpoint of intelligence, the 
satisfactions allotted to individuals are to be measured by the ingenuity 
and diligence of each in contributing to the satisfactions of all; from the 
same high viewpoint the desires of each are to be regarded quite coolly 
as the motive power that keeps the social system functioning. But be- 
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sides the detached and disinterested stand of intelligence, there is the 
more spontaneous viewpoint of the individual subjected to needs and 
wants, pleasures and pains, labour and leisure, enjoyment and privation. 
To each man his own desires, precisely because they are his own, pos- 
sess an insistence that the desires of others can never have for him. To 
tach man his own labours, because they are his own, have a dimension 
of reality that is lacking in his apprehension of the labours of others. To 
each man his own joys and sorrows have an expansive or contracting 
immediacy that others can know only through their own experience 
of joy and sorrow. Yet the ineluctable privacy of each one’s experience 
provides no premise for a monadic theory of man. For the bonds of 
intersubjectivity make the experience of each resonate to the experi- 
ence of others; and, besides this elementary communion, there are 
operative in all a drive to understand and an insistence on behaving 
intelligently that generate and. implement common ways, common 
manners, common undertakings, common commitments. 

For this reason, it would seem a mistake to conceive the sociological 
as simply a matter of external constraint. It is true enough that society 
constrains the individual in a thousand ways. Itis true enough that the in- 
dividual has but a slight understanding of the genesis and growth of the 
civilization into which he was born. It is true enough that many of the 
things he must do are imposed upon him in a merely external fashion. 
Yet within the walls of his individuality, there is more than a Trojan 
horse. He has no choice about wanting to understand; he is com- 
mitted not by any decision of his own but by nature to intelligent be- 
haviour; and as these determinants are responsible for the emergence 
of social orders in the past, so they account for their development, 
their maintenance, their reformation. Spontaneously every collapse 
is followed by a reconstruction, every disaster by a new beginning, 
every revolution by a new era. Commonly, men want a different social 
order but, left to themselves, they never consent to a complete 
anarchy. ‘ 

There is, then, a radical tension of community. Intersubjective 
spontancity and intelligently devised social order possess different pro- 
pesties and different tendencies. Yet to both by his very nature man is 
eg oaee canes but devise general solutions and general 

les. is intelligent and so he cannot enjoy peace of 
mind unless he subsumes his own feelings and actions under the general 
rules that he regards as intelligent. Yet fecling and spontaneous action 


216 Common Sense as Object 


have their home in the intersubjective group and it is only with an 
effort and then only in favoured times that the intersubjective groups 
fit harmoniously within the larger pattern of social order. 

Thus it is that in the history of human societies there are halcyon 
periods of easy peace and tranquillity that alternate with times of crisis 
and trouble. In the periods of relaxed tension, the good of order has 
come to terms with the intersubjective groups. It commands their 
esteem by its palpable benefits; it has explained its intricate demands in 
some approximate yet sufficient fashion; it has adapted to its own 
requirements the play of imagination, the resonance of sentiment, 
the strength of habit, the ease of familiarity, the impetus of enthusi- 
asm, the power of agreement and consent. Then a man’s interest is 
in happy coincidence with his work; his country is also his homeland; 
its ways are the obviously right ways; its glory and peril are his 
own. 

As the serenity of the good old days rests on an integration of com- 
mon sense and human feeling, so the troubled times of crisis demand 
the discovery and communication of new insights and a consequent 
adaptation of spontaneous attitudes. Unfortunately, common sense does 
not include an inventory of its own contents. It does not reside, whole 
and entire, in a single mind. It cannot point to any recorded set of 
experiments for its justification. It cannot assert itself in any of the in- 
flexible generalizations that characterize logic, mathematics, and science. 
Common sense knows, but it does not know what it knows nor how it 
knows nor how to correct and complement its own inadequacies. Only 
the blind and destructive blows, inevitable in even a partial break-down 
of social order, can impress on practical common sense that there are 
limits to its competence and that, if it would master the new situation, 
it must first consent to learn. Still, what is to be learnt? The problem 
may baffle what experts are available. A theoretical solution need not 
lead automatically to its popular presentation. Even when that is 
achieved, the reorientation of spontaneous attitudes will remain to be 
effected. The time of crisis can be prolonged, and in the midst of the 
suffering it entails and of the aimless questioning it engenders, the inter- 
subjective groups within a society tend to fall apart in bickering, in- 
sinuations, recriminations, while unhappy individuals begin to long for 
the idyllic simplicity of primitive living in which large accumulations 
of insights would be superfluous and human fellow-feeling would have 
a more dominant role. 
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5. THE DIALECTIC OF COMMUNITY 


The name, dialectic, has been employed in a variety of meanings. In 
Plato, it denoted the art of philosophic dialogue and was contrasted 
with eristic. In Aristotle, it referred to an effort to discover clues to the 
truth by reviewing and scrutinizing the opinions of others. For the 
Schoolmen, it became the application of logical rules to public disputa- 
tion. Hegel employed the word to refer to his triadic process from the 
concept of being to the Absolute Idea. Marx inverted Hegel and so 
conceived as dialectical a non-mechanical, materialist process. Sum- 
marily, then, dialectic denotes a combination of the concrete, the 
dynamic, and the contradictory; but this combination may be found in 
a dialogue, in the history of philosophic opinions, or in historical pro- 
cess generally, 

For the sake of greater precision, let us say that a dialectic is a con- 


crete unfolding of linked but opposed principles of change. Thus, there 
will be a dialectic, if j 


(1) there is an aggregate of events of a determinate character, 

(2) the events may be traced to either or both of two principles, 

(3) the principles are opposed yet bound together, and f 

(4) theyaremodified by thechangesthat successively result from them. 
For example, the dramatic bias, described above,* was dialectical. The 
contents and affects emerging into consciousness provide the requisite 
aggregate of events of a determinate kind; these events originate from 
two principles, namely, neural demand functions and the exercise of the 
constructive or repressive censorship; the two principles are linked as 
patterned and patterning; they are opposed inasmuch as the censorshi 
not only constructs but also represses and, again, inasmuch as a ae 
guided censorship results in neglected neural demands forcing their 
Way into consciousness; finally, change is cumulative, for the orienta- 
tion of the censorship at any time and the neural demands to be met 
both depend on the past history of the stream of consciousness, 
i Now as there is a dialectic of the dramatic subject, so also there is a 
ae ee aes Sect oe can be traced to the two 
ane iner j pra practical common sense. The 
a ip ed, for the spontaneous, intersubjective indi- 

strives to understand and wants to behave intelligently; and in- 
versely, intelligence would have nothing to putin order were there not 
* Chapter VI, §2.7. 
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the desires and fears, labours and satisfactions of individuals. Again, these 
linked principles are opposed, for it is their opposition that accounts for 
the tension of community. Finally, these linked and opposed principles 
are modified by the changes that result from them; the development of 
common sense consists in the further questions and insights that arise 
from the situations produced by previous operations of practical com- 
mon sense; and the alternations of social tranquillity and social crisis 
mark successive stages in the adaptation of human spontaneity and 
sensibility to the demands of developing intelligence. 

In two manners this dialectic of community differs from the dialectic 
of the dramatic subject. First, there is a difference in extent, for the 
dialectic of community regards the history of human relationships, 
while the inner dialectic of the subject regards the biography of an in- 
dividual. Secondly, there is a difference in the level of activity, for the 
dialectic of community is concerned with the interplay of more or less 
conscious intelligence and more or less conscious spontaneity in an 
aggregate of individuals, while the dialectic of the subject is concerned 
with the entry of neural demands into consciousness. Accordingly, one 
might say that a single dialectic of community is related to a manifold 
of individual sets of neural demand functions through a manifold of 
individual dialectics. In this relationship, the dialectic of community 
holds the dominant position, for it gives rise to the situations that 
stimulate neural demands and it moulds the orientation of intelligence 
that preconsciously exercises the censorship. Still, as is clear, one must 
not suppose this dominance to be absolute, for both covertly and 
overtly, neural demands conspire with an obnubilation of intelligence, 
and what happens in isolated individuals tends to bring them together and 
so to providea focal point from which aberrant social attitudes originate. 

This raises the basic question of a bias in common sense. Four distinct 
aspects call for attention. There is the already mentioned bias arising 
from the psychological depths, and commonly it is marked by its sexual 
overtones. There also are the individual bias of egoism, the group bias 
with its class conflicts, and a general bias that tends to set common 
sense against science and philosophy. On these three something must 
now be said. 





6. INDIVIDUAL BIAS 


There is a rather notable obscurity in the meaning of the terms, 
egoism and altruism. When a carnivorous animal stalks and kills its 
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prey, it is not properly egoistic; for it is simply following its instincts 
and, in general, for animals to follow their instincts is for them to 
secure the biological ends of individual and specific survival. By patity 
of reasoning, when a female animal fosters its young, it too is following 
its instincts; though it contributes to a general biological end, still it 
does so rather by the scheming of nature than by altruism in its proper 
sense. Finally, if animal spontaneity is neither egoistic nor altruistic, it 
seems to follow that the same must be said of human spontaneity; men 
are led by their intersubjectivity both to satisfy their own appetites and 
to help others in the attainment of their satisfaction; but neither type of 
activity is necessarily either egoistic or altruistic, 

There is a further aspect to the matter. In his Ethics, Aristotle asked 
whether a good friend loved himself. His answer was that while true 
friendship excluded self-love in the popular sense, none the less it de- 
manded self-love in a higher sense; for a man loves himself, if he wants 
for himself the finest things in the world, namely, virtue and wisdom; 
and without virtue and wisdom a man can be a true friend neither to 
himself nor to anyone else. Accordingly, as Aristotle’s answer suggests, 
when one turns from the realm of spontaneity to that of intelligence 
and reasonableness, one does not find that egoism and altruism provide 
ultimate categories. For intelligence and reasonableness with their im- 
plications automatically assume the ultimate position; and from their 
detached viewpoint there is set up a social order in which, as in the 
animal kingdom, both taking care of oneself and contributing to the 
well-being of others have their legitimate place and necessary function. 

None the less, it remains that there is a sense in which egoism is 
always wrong and altruism its proper corrective. For man does not live 
exclusively either on the level of intersubjectivity or on the level of de- 
tached intelligence. On the contrary, his living is a dialectical resultant 
springing from those opposed but linked principles; and in the tension 
ofi that union of opposites, the root of egoism is readily to be discerned, 
For intelligence is a principle of universalization and of ultimate syn- 
thesis; it understands similars in the same manner; and it gives rise to 
further questions on each issue until all relevant data are understood. 
On the other hand, spontaneity is concerned with the present, the 
immediate, the palpable; intersubjectivity radiates from the self as 
from a centre, and its efficacy diminishes rapidly with distance in place 
OF time. Egoism is neither mere spontaneity nor pure intelligence but 
an interference of spontaneity with the development of intelligence, 
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With remarkable acumen one solves one’s own problems. With 
startling modesty one does not venture to raise the relevant further 
questions, Can one’s solution be generalized? Is it compatible with the 
social order that exists? Is it compatible with any social order that 
proximately or even remotely is possible? 

The precise nature of egoistic interference with intellectual process 
calls for attention. It is not to be thought that the egoist is devoid of the 
disinterestedness and detachment of intelligent inquiry. More than 
many others, he has developed a capacity to face issues squarely and to 
think them through. The cool schemer, the shrewd calculator, the hard- 
headed self-secker are very far from indulging in mere wishful think- 
ing. Without the detachment df intelligence, they cannot invent and 
implement stratagems that work. Without the disinterestedness of in- 
telligence, they cannot raise and meet every further question that is 
relevant within their restricted terms of reference. Nor can one say that 
egoism consists in making intelligence the instrument of more elemen- 
tary desires and fears. For as long as the egoist is engaged upon his 
problems, the immanent norms of intelligent inquiry overrule any 
interference from desire or fear; and while the egoist refuses to put the 
still farther questions that would lead to a profound modification of his 
solution, still that refusal does not make intelligence an instrument but 
merely brushes it aside. 

Egoism, then, is an incomplete development of intelligence. It rises 
above a merely inherited mentality. It has the boldness to strike out 
and think for itself. But it fails to pivot from the initial and preliminary 
motivation, provided by desires and fears, to the self-abnegation in- 
volved in allowing complete free play to intelligent inquiry. Its in- 
quiry is reinforced by spontaneous desires and fears; by the same stroke 
it is restrained from a consideration of any broader field. 

Necessarily, such an incompleteness of development is an exclusion 
of correct understanding. Just as in the sciences, intelligence begins from 
hypotheses that prove insufficient and advances to further hypotheses 
that successively prove more and more satisfactory, so too in practical 
living it is through the cumulative process of further questions and 
further insights that an adequate understanding is reached. As in the 
sciences, so also in practical living, individuality pertains to the em- 
pirical residue, so that there is not one course of action that is intelligent 
when I am concerned and quite a different course when anyone else is 
involved. What is sauce for the goose, is sauce for the gander, But 
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egoistic emancipation rests on a rejection of merely proverbial wisdom 
yet fails to attain the development of personal intelligence that would 
re-establish the old sayings. 

Thus, the golden rule is to do to others as you would have them do 
to you. One may object that common sense is never complete until the 
concrete situation is reached, and that no two concrete situations are 
identical. Still, it does not follow that the golden rule is that there is no 
golden rule. For the old rule did not advocate identical behaviour in 
significantly different situations; on the contrary, it contended'that the 
mere interchange of individual roles would not by itself constitute a 
significant difference in concrete situations. 

Nor is the egoist totally unaware of his self-deception. Even in the 
bias and scotosis of the dramatic subject, which operates precon- 
sciously, there is a measure of self-suspicion and disquiet. In the egoist 
there are additional grounds for an uneasy conscience, for it E ae 
by sheer inadvertence but also by a conscious self-orientation that he 
devotes his energies to sizing up the social order, ferreting out its weak 
points and its loop-holes, and discovering devices that give access to its 
rewards while evading its demands for proportionate contributions 
As has been insisted already, egoism is not spontaneous, seléregarding 
appetite, Though it may result automatically from an incomplete de 
velopment of intelligence, it does not automatically remain in that posi- 
tion. There have to be overcome both the drive of intelligence fone 
the relevant further questions that upset egoistic solutions and, as well, 
the spontaneous demands of intersubjectivity which, if they lack the 
breadth of a purely intellectual viewpoint with its golden rule, at least 

are commonly broader in their regard for others than is intelligent self 
ishness, Hence it is that, however much the egoist may appreciate the 
ere of | philosophers to assure him that intelligence is instrumental, he 
7 oe nhi wel calculations, intelligence is boss and that, 
= z er further questions, intelligence is not made into 

tvant but merely ruled out of court. Again, however much he ma’ 
reassure himself by praising the pragmatists, still he suffers from he 
realization that the pragmatic success of his scheming falls short of a 

aw for prior to the criteria of truth invented by philosophers, 
tall ee Same criterion of the further question immanent in in- 
ca, <i S = o uneasy conscience is his awareness of his 
aan er F : perative within him, there is the Eros of the 

rive to understand; he knows its value, for he 
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With remarkable acumen one solves one’s own problems. With 
startling modesty one does not venture to raise the relevant further 
questions, Can one’s solution be generalized? Is it compatible with the 
social order that exists? Is it compatible with any social order that 
proximately or even remotely is possible? 

The precise nature of egoistic interference with intellectual process 
calls for attention. It is not to be thought that the egoist is devoid of the 
disinterestedness and detachment of intelligent inquiry. More than 
many others, he has developed a capacity to face issues squarely and to 
think them through. The cool schemer, the shrewd calculator, the hard- 
headed self-secker are very far from indulging in mere wishful think- 
ing. Without the detachment of intelligence, they cannot invent and 
implement stratagems that work. Without the disinterestedness of in- 
y further question that is 





telligence, they cannot raise and meet eve 
relevant within their restricted terms of reference. Nor can one say that 
egoism consists in making intelligence the instrument of more elemen- 
tary desires and fears. For as long as the egoist is engaged upon his 
problems, the immanent norms of intelligent inquiry overrule any 
interference from desire or fear; and while the egoist refuses to put the 
still further questions that would lead to a profound modification of his 
solution, still that refusal does not make intelligence an instrument but 
merely brushes it aside. 

Egoism, then, is an incomplete development of intelligence. It rises 
above a merely inherited mentality. It has the boldness to strike out 
and think for itself. But it fails to pivot from the initial and preliminary 
motivation, provided by desires and fears, to the selfabnegation in- 
volved in allowing complete free play to intelligent inquiry. Its in- 
quiry is reinforced by spontaneous desires and fears; by the same stroke 
it is restrained from a consideration of any broader field. 

Necessarily, such an incompleteness of development is an exclusion 
of correct understanding, Just as in the sciences, intelligence begins from 
hypotheses that prove insufficient and advances to further hypotheses 
that successively prove more and more satisfactory, so too in practical 
living it is through the cumulative process of further questions and 
further insights that an adequate understanding is reached. As in the 
sciences, so also in practical living, individuality pertains to the em- 
pirical residue, so that there is not one course of action that is intelligent 
when I am concerned and quite a different course when anyone else is 
involved. What is sauce for the goose, is sauce for the gander. But 
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egoistic emancipation rests on a rejection of merely proverbial wisdom 
yet fails to attain the development of personal intelligence that would 
re-establish the old sayings. $ 
Thus, the golden rule is to do to others as you would have them do 
to you. One may object that common sense is never complete until the 
concrete situation is reached, and that no two concrete situations are 
identical. Still, it does not follow that the golden rule is that there is no 
olden rule. For the old rule did not advocate identical behaviour in 
significantly different situations; on the contrary, it contended that the 
mere interchange of individual roles would not by itself constitute a 
significant difference in concrete situations 
Nor is the egoist totally unaware of his self-deception. Even in the 
bias and scotosis of the dramatic subject, which operates precon- 
sciously, there is a measure of self-suspicion and disquiet. In the egoist 
there are additional grounds for an uneasy conscience, for it is not 
by sheer inadvertence but also by a conscious self-orientation that he 
devotes his energies to sizing up the social order, ferreting out its weak 
points and its loopholes, and discovering devices that give access to its 
rewards while evading its demands for proportionate contributions 
As has been insisted already, egoism is not spontaneous, self-regarding 
appetite. Though it may result automatically from an incomplete de 
velopment of intelligence, it does not automatically remain in that posi- 
tion. There have to be overcome both the drive of intelligence to raise 
the relevant further questions that upset egoistic solutions and, as well, 
the spontaneous demands of intersubjectivity which, if they lack the 
breadth of a purely intellectual viewpoint with its golden rule, at least 
are commonly broader in their regard for others than is intelligent self- 
pe ae ae Pun mad egon may appreciate the 
ar A phers to assure him that intel ligence is instrumental, he 
will be aware that, in his cool calculations, intelligence is boss and that, 
in his refusal to consider further questions, intelligence is not made into 
a servant but merely ruled out of court. Again, however much he ma’ 
reassure himself by praising the pragmatists, still he suffers from the 
realization that the pragmatic success of his scheming falls short of a 
justification; for prior to the criteria of truth invented by philosophers, 
there is the dynamic criterion of the further question immanent in in 
3 poe ei egoist’s uneasy conscience is his awareness of his 
n # st the light. Operative within him, there is the Eros of the 
mind, the desire and drive to understand; he knows its value, for he 
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gives it free rein where his own interests are concerned; yet he also re- 
pudiates its mastery, for he will not grant sérious consideration to its 
further relevant questions. 

q 


7. GROUP BIAS 


As individual bias, so also group bias rests on an interference with the 
development of practical common sense. But while individual bias has 
to overcome normal intersubjective feeling, group bias finds itself 
supported by such feeling. Again, while individual bias leads to atti- 
tudes that conflict with ordinary common sense, group bias operates 
in the very genesis of common-sense views. 

Basically, social groups are defined implicitly by the pattern of rela- 
tions of a social order, and they are constituted by the realization of 
those dynamic relations. In its technological aspect the social order 
generates the distinctions between scientists and engineers, technicians 
and workers, skilled and unskilled labour. In its economic aspect, it 
differentiates the formation of capital from the production of con- 
sumer goods and services, distinguishes income groups by offering pro- 

ortionate rewards to contributions, and organizes contributors in hier- 
archies of employees, foremen, supervisors, superintendents, managers, 
and directors. In its political aspect, it distinguishes legislative, judicial, 
diplomatic, and executive functicns with their myriad ramifications, 
and it works out some system in which the various offices are to be 
filled and the tasks performed. 

However, in the dialectic of community there is the operation not 
only of practical common sense but also of human intersubjectivity. If 
human intelligence takes the lead in developments, still its products do 
not function smoothly until there is effected a suitable adaptation of 
sensitive spontaneity. In a school, a regiment, a factory, a trade, a pro- 
fession, a prison, there develops an ethos that at once subt!y and flexibly 
provides concrete premises and norms for practical decisions. For in 
human affairs the decisive factor is what one can expect of the other 
fellow. Such expectations rest on recognized codes of behaviour; they 
appeal to past performance, acquired habit, reputation; they attain a 

maximum of precision and reliability among those frequently brought 
together, engaged in similar work, guided by similar motives, sharing 
the same prosperity or adversity. Among strangers we are at a loss what 
to say or do, The social order not only gathers men together in func- 
tional groups but also consolidates its gains and expedites its operations 
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by turning to its own ends the vast resources of human imagination and 
emotion, sentiment and confidence, familiarity and loyalty. 

However, this formation of social groups, specifically adapted to the 
smooth attainment of social ends, merely tends to replace one inertial 
force with another. Human sensitivity is not human intelligence and, if 
sensitivity can be adapted to implement easily and readily one set of 
intelligent dictates, it has to undergo a fresh adaptation before it will 
cease resisting a second set of more intelligent dictates. Now social pro- 
gress is a succession of changes. Each new idea gradually modifies the 
social situation to call forth further new ideas and bring about still 
further modifications. Moreover, the new ideas are practical; they are 
applicable to concrete situations; they occur to those engaged in the 
situations to which they are to be applied. However, while the prac- 
tical common sense of a community may be a single whole, its parts 
reside separately in the minds of members of social groups, and its de- 
velopment occurs as each group intelligently responds to the succession 
of situations with which it immediately deals. Were all the responses 
made by pure intelligences, continuous progress might be inevitable. 
In fact, the responses are made by intelligences that are coupled with 
the ethos‘and the interests of groups and, while intelligence heads for 
change, group spontaneity does not regard all changes in the same cold 
light of the general good of society. Just as the individual egoist puts 
further questions up to a poirit, but desists before reaching conclusions 
incompatible with his egoism, so also the group is prone to have a blind 
spot for the insights that reveal its well-being to be excessive or its use- 
fulness at an end. 

‘Thus group bias leads to a bias in the generative principle of a de- 
veloping social order. At a first approximation, one thinks of the course 
of social change as a succession of insights, courses of action, changed 
situations, and fresh insights. At each turn of the wheel, one has to dis- 
tinguish between fresh insights that are mere bright ideas of no prac- 
tical moment and, on the other hand, the fresh insights that squarely 
meet the demands of the concrete situation. 

_ Group bias, however, calls for a further distinction. Truly practical 

insights have to be divided into operative and inoperative; both satisfy 

the criteria of practical intelligence; but the operative insights alone go 

into effect for they alone either meet with no group resistance or else 

z favour with groups powerful enough to overcome what resistance 
ere is, 
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The bias of development involves a distortion. The advantage of one 
group commonly is disadvantageous to another, and so some part of 
the energies of all groups is diverted to the supererogatory activity of 
devising and implementing offensive and defensive mechanisms. 
Groups differ in their possession of native talent, opportunities, initia- 
tive, and resources; those in favoured circumstances find success the 
key to still further success; those unable to make operative the new ideas 
that are to their advantage fall behind it. the process of social develop- 
ment. Society becomes stratified; its flower is far in advance of average 
attainment; its roots appear to be the survival of the rude achievement 
of a forgotten age. Classes become distinguished, not merely by social 
function, but also by social success; and the new differentiation finds 
expression not only in conceptual labels but also in deep feelings of 
frustration, resentment, bitterness, and hatred. 

Moreover, the course of development has been twisted. The social 
order that has been realized does not correspond to any coherently de- 
veloped set of practical ideas. It represents the fraction of practical ideas 
that were made operative by their conjunction with power, the 
mutilated remnants of once excellent schemes that issued from the mill 
of compromise, the otiose structures that equip groups for their offen- 
sive and defensive activities. Again, ideas are general, but the stratifica~ 
tion of society has blocked their realization in their proper generality. 
Ideas possess retinues of complementary ideas that add further adjust- 
ments and improvements; but these needed complements were sub- 
mitted to the sifting of group interests and to the alterations of 
compromise. 

Still, this process of aberration creates the principles for its own re- 
versal. When a concrete situation first yields a new idea and demands its 
realization, it is unlikely that the idea will occur to anyone outside the 
group specialized in dealing with situations of that type. But when 
some ideas of a coherent set have been realized, or when they are 
realized in a partial manner, or ‘hen their realization does not attain 
its proper generality, or when it is not complemented with a needed 
retinue of improvements and adjustments, then there is no need to call 
upon experts and specialists to discover whether anything has gone 
‘wrong nor even to hit upon a roughly accurate account of what can be 
done. The sins of group bias may be secret and almost unconscious. 
But what originally was a neglected possibility, in time becomes a 
grotesquely distorted reality. Few may grasp the initial possibilities; 
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but the ultimate concrete distortions are exposed to the inspection 
of the multitude. Nor has the bias of social development revealed 
the ideas that were neglected without also supplying the power 
that will realize them. For the bias generates unsuccessful as well as 
successful classes; and the sentiments of the unsuccessfal can be crystall- 
ized into militant force by the crusading of a reformer or a revolu- 
tionary. 

The ensuing conflict admits a variety of forms. The dominant groups 
may be reactionary or progressive or any mixture of the two. In so far 
as they are reactionary, they are out to block any correction of the 
effects of group bias and they employ for this purpose whatever power 
they possess in whatever manner they deem appropriate and effective. 
On the other hand, in so far as they are progressive, they make it their 
aim both to correct existing distortions and to find the means that will 
prevent their future recurrence. Now to a great extent the attitude of 
the dominant groups determines the attitude of the depressed groups. 
Reactionaries are opposed by revolutionaries. Progressives are met by 
liberals. In the former case the situation heads towards violence, In the 
latter case there is a general agreement about ends with disagreement 
about the pace of change and the mode and measure of its execution. 


8. GENERAL BIAS 


To err is human, and common sense is very human. Besides the bias 
of the dramatic subject, of the individual egoist, of the member of a 
given class or nation, there is a further bias to which all men are prone. 
For men are rational animals, but full development of their animality is 
both more common and more rapid than a full development of their 
intelligence and reasonableness. A traditional view credits children of 
seven years of age with the attainment of an elementary reasonableness. 
The law regards as a minor anyone under twenty-one years of age. 
Experts in the field of public entertainment address themselves to a 
mental age of about twelve years. Still more modest is the scientific 
attitude that places man’s attainment of knowledge in an indefinitely 
Temoved future. Nor is personal experience apt to be reassuring, If 
everyone has some acquaintance with the spirit of inquiry and reflec~ 
tion, few think of making it the effective centre of their lives; and of 
that few, still fewer make sufficient progress to be able to withstand 
other attractions and persevere in their high purpose. 

The lag of intellectual development, its difficulty and its apparently 
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meagre returns bear in an especial manner on common sense. It is con- 
cerned with the concrete and the particular. It entertains no aspira- 
tions about reaching abstract and universal laws. It is easily led to 
rationalize its limitations by engendering a conviction that other forms 
of human knowledge are useless or doubtfully valid. Every specialist 
runs the risk of turning his specialty into a bias by failing to recognize 
and appreciate the significance of other fields. Common sense almost 
invariably makes that mistake; for it is incapable of analyzing itself, in- 
capable of making the discovery that it too is a specialized develop- 
ment of human knowledge, incapable of coming to grasp that its 
peculiar danger is to extend its legitimate concern for the concrete and 
the immediately practical into disregard of larger issues and indifference 
to long-term results. 


8.1 The Longer Cycle 

This general bias of common sense combines with group bias to 
account for certain features of the distorted dialectic of community. As 
has been noted, at each turn of the wheel of insight, proposal, action, 
new situation, and fresh insight, the tendency of group bias is to exclude 
some fruitful ideas and to mutilate others by compromise. Now fruitful 
ideas are of several kinds. They may lead to technical and material im- 
provements, to adjustments of economic arrangements, or to modifica- 
tions of political structure. As one might expect, technical and material 
improvements are less subject to the veto of dominant groups than are 
changes in economic and political institutions. Again, when we shift 
to the second phase of the distorted dialectic, the resonant demands of 
the unsuccessful are for material well-being; and when the clamour 
goes up for economic or political change, such change is apt to be 
viewed simply as a necessary means for attaining more palpably bene- 
ficial ends. 

Accordingly, there arises a distinction between the shorter cycle, due 
to group bias, and the longer cycle, originated by the general bias of 
common sense. The shorter cycle turns upon ideas that are neglected by 
dominant groups only to be championed later by depressed groups. 
The longer cycle is characterized by the neglect of ideas to which all 
groups are rendered indifferent by the general bias of common sense. 
Still, this account of the longer cycle is mainly negative; to grasp its 
nature and its implications, we must turn to fundamental notions. 

Generically, the course of human history is in accord with emergent 
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probability; it is the cumulative realization of concretely possible 
Schemes of recurrence in accord with successive schedules of pro- 
babilities. The specific difference of human history is that among the 
probable possibilities is a sequence of operative insights by which men 
grasp possible schemes of recurrence and take the initiative in bringing 
about the material and social conditions that make these schemes con- 
cretely possible, probable, and actual. In this fashion man becomes for 
man the executor of the emergent probability of human affairs. Instead 
of being developed by his environment, man turns to transforming his 
environment in his own self-development. He remains under emergent 
probability, inasmuch as his insights and decisions remain probable 
fealizations of concrete possibilities, and inasmuch as earlier insights and 
decisions determine later possibilities and probabilities of insight and 
decision. Still, this subjection to emergent probability differs from the 
subjection of electrons or of evolving species. For, in the first place, 
insight is an anticipation of possible schemes, and decision brings about 
the concrete conditions of their functioning instead of merely waiting 
for such conditions to happen; moreover, the greater man’s develop- 
ment, the greater his dominion over circumstances and so the greater 
his capacity to realize possible schemes by deciding to realize their con- 
ditions. But there is also a second and profounder difference. For man 
can discover emergent probability; he can work out the manner in 
which prior insights and decisions determine the possibilities and pro- 
babilities of later insights and decisions; he can guide his present de- 
cisions in the light of their influence on future insights and decisions; 
finally, this control of the emergent probability of the future can be 
exercised not only by the individual in choosing his career and in form- 
ing his character, not only by adults in educating the younger genera- 
tion, but also by mankind in its consciousness of its responsibility to the 
future of mankind, Just as technical, economic, and political develop- 
ment gives man a dominion over nature, so also the advance of know- 
ledge creates and demands a human contribution to the control of 
human history. 

So far from granting common sense a hegemony in practical affairs, 
the foregoing analysis leads to the strange conclusion that common 
sense has to aim at being subordinated to a human science that is cone 
cerned, to adapt a phrase from Marx, not only with knowing history 
but also with directing it. For common sense is unequal to the task of 
thinking on the level of history. It stands above the scotosis of the 
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dramatic subject, above the egoism of the individual, above the bias of 
dominant and of depressed but militant groups that realize only the 
ideas they sce to be to their immediate advantage. But the general bias of 
common sense prevents it from being effective in realizing ideas, how- 
ever appropriate and reasonable, that suppose a long view or that set up 
higher integrations or that involve the solution of intricate and dis- 
puted issues. The challenge of history is for man progressively to re- 
strict the realm of chance or fate or destiny and progressively to enlarge 
the realm of conscious grasp and deliberate choice. Common sense 
accepts the challenge, but it does so only partially. It needs to be guided 
but it is incompetent to choose its guide. It becomes involved in inco- 
herent enterprises. It is subjected to disasters that no one expects, that 
remain unexplained even after their occurrence, that can be explained 
only on the level of scientific or philosophic thought, that even when 
explained can be prevented from recurring only by subordinating 
common sense to a higher specialization of human intelligence. 

This is not the whole story. The general bias of common sense in- 
volves sins of refusal as well as of mere omission. Its complacent prac- 
ticality easily twists to the view that, as insistent desires and contracting 
fears necessitate and justify the realization of ideas, so ideas without that 
warrant are a matter of indifference. The long view, the higher integra- 
tion, the disputed theoretical issue fall outside the realm of the prac- 
tical; it may or may not be too bad that they do; but there is no use 
worrying about the matter; nothing can be done about it; indeed, what 
could be done about it, probably would not be done. Now I am far 
from suggesting that such practical realism cannot adduce impressive 
arguments in its favour. Like the characters in Damon Runyon’s 
stories, politicians and statesmen are confined to doing what they can. 
None the less, if we are to understand the implications of the longer 
cycle, we must work out the consequences of such apparently hard- 
headed practicality and realism. 





8.2 Implications of the Longer Cycle 


Already we have explained the nature of the succession of higher 
viewpoints that characterize the development of mathematics and of 
empirical science. Now we must attend to the inverse phenomenon in 
which each successive viewpoint is less comprehensive than its pre- 
decessor. In each stage of the historical process, the facts are the social 
situation produced by the practical intelligence of the previous situa~ 
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tion. Again, in each stage, practical intelligence is engaged in grasping 
the concrete intelligibility and the immediate potentialities immanent 
in the facts. Finally, at each stage of the process, the general bias of 
common sense involves the disregard of timely and fruitful ideas; and 
this disregard not only excludes their implementation but also deprives 
subsequent stages both of the further ideas, to which they would give 
rise, and of the correction that they and their retinue would bring to 
the ideas that are implemented. Such is the basic scheme, and it has three 
consequences. 

In the first place, the social situation deteriorates cumulatively. For 
just as progress consists in a realization of some ideas that leads to the 
realization of others until a whole coherent set is concretely operative, 
so the repeated exclusion of timely and fruitful ideas involves a cumula- 
tive departure from coherence. The objectivg social situation possesses 
the intelligibility put into it by those that brought it about. But what 
is put in, less and less is some part of a coherent whole that will ask for 
its completion, and more and more it is some arbitrary fragment that 
can be rounded off only by giving up the attempt to complete the other 
arbitrary fragments that have preceded or will follow it. In this fashion 
social functions and enterprises begin to conflict; some atrophy and 
others grow like tumours; the objective situation becomes penetrated 
with anomalies; it loses its power to suggest new ideas and, once they 
are implemented, to respond with still further and better suggestions. 
The dynamic of progress is replaced by sluggishness and then by stagna- 
tion. In the limit, the only discernible intelligibility in the objective 
facts is an equilibrium of economic pressures and a balance of national 
powers. 

The second consequence is the mounting irrelevance of detached 
and disinterested intelligence. Culture retreats into an ivory tower. 
Religion becomes an inward affair of the heart. Philosophy glitters like 
a gem with endless facets and no practical purpose. For man cannot 
serve two masters. If one is to be true to intellectual detachment and 
disinterestedness, to what can be intelligently grasped and reasonably 
affirmed, then one seems constrained to acknowledge that the busy 
world of practical affairs offers little scope to one’s vocation. Intelli- 
gence can easily link culture, religion, philosophy to the realm of con- 
crete living only if the latter is intelligible. But concrete living has be- 
come the function of a complex variable; like the real component of 
such a function, its intelligibility is only part of the whole. Already we 
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have spoken of an empirical residue from which understanding always 
abstracts; but the general bias of common sense generates an increas- 
ingly significant residue that 


(1) is immanent in the social facts, 

(2) is not intelligible, yet 

(3) cannot be abstracted from if one is to consider the facts as in fact 
they are. 


Let uš name this residue the social surd. 

The third consequence is the surrender of detached and disinterested 
intelligence. There is the minor surrender on the level of common 
sense. It is an incomplete surrender, for common sense‘always finds a 
profoundly satisfying escape from the grim realities of daily living by 
turning to men of culture, to representatives of religion, to spokesmen 
for philosophy. Still the business of common sense is daily life. Its 
reality has to be faced. The insights that accumulate have to be exactly 
in tune with the reality to be confronted and in some measure con- 
trolled. The fragmentary and incoherent intelligibility of the objective 
situation sets the standard to which common-sense intelligence must 
conform. Nor is this conformity merely passive: Intelligence is 
dynamic. Just as the biased intelligence of the psychoneurotic sets up 
an ingenious, plausible, self-adapting resistance to the efforts of the 
analyst, so men of practical common sense become warped by the 
situation in which they live and regard as starry-eyed idealism and silly 
unpracticality any proposal that would lay the axe to the root of the 
social surd. 

Besides this minor surrender on the level of common sense, there is 
the major surrender on the speculative level. The function of human 
intelligence, it is claimed, is not to set up independent norms that make 
thought irrelevant to fact but to study the data as they are, to grasp the 
intelligibility that is immanent in them, to acknowledge as principle or 
norm only what can be reached by generalization from the data. There 
follow the need and the development of a new culture, a new religion, 
anew philosophy; and the new differs radically from the old. The new 
is not apriorist, wishful thinking. It is empirical, scientific, realistic. It 
takes its stand on things as they are. In brief, its many excellences cover 
its single defect. For its rejection of the normative significance of de- 
tached and disinterested intelligence makes it radically uncritical. It 
possesses no standpoint from which it can distinguish between social 
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achievement and the social surd. It fails to grasp that an excellent 
method for the study of electrons is bound to prove naive and inept in 
the study of man. For the data on man are largely the product of man’s 
own thinking; and the subordination of human science to the data on 
man is the subordination of human science to the biased intelligence of 
those that produce the data. From this critical incapacity, there follow 
the insecurity and the instability of the new culture, religion, philo- 
sophy. Each new arrival has to keep bolstering its convictions by attack- 
ing and denouncing its predecessors. Nor is there any lack of new 
arrivals, for in the cumulative deterioration of the social situation there 
is a continuous expansion of the surd and so there is ah increasing de- 
mand for further contractions of the claims of intelligence, for further 
dropping of old principles and norms, for closer conformity to an ever 
growing man-made incoherence immanent in man-made facts. 

It is in this major surrender of intellectual detachment that the succes- 
sion of ever less comprehensive viewpoints comes to light. The de- 
velopment of our western civilization, from the schools founded by 
Charlemagne to the universities of today, has witnessed an extra- 
ordinary flowering of human intelligence in every department of its 
activity. But this course of human progress has not been along a 
smooth and mounting curve. It has taken place through the oscillations 
of the shorter cycle in which social groups become factions, in which 
nations go to war, in which the hegemony passes from one centre to 
another to leave its former holders with proud memories and impotent 
dreams. No less does it exhibit the successive lower viewpoints of the 
longer cycle. The medieval synthesis through the conflict of Church 
and State shattered into the several religions of the reformation. The 
wars of religion provided the evidence that man has to live not by re- 
velation but by reason. The disagreement of reason’s representatives 
made it clear that, while cach must follow the dictates of reason as he 
sees them, he also must practise the virtue of tolerance to the equally 
reasonable views and actions of others. The helplessness of tolerance to 
provide coherent solutions to social problems called forth the totali- 
tarian who takes the narrow and complacent practicality of common 
sense and elevates it to the role of a complete and exclusive viewpoint. 
On the totalitarian view, every type of intellectual independence 
whether personal, cultural, scientific, philosophic, or religious, has no 
better basis than non-conscious myth. The time has come for the con- 
scious myth that will secure man’s total subordination to the require- 
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ments of reality. Reality is the economic development, the military 
equipment, and the political dominance of the all-inclusive State. Its 
ends justify all means. Its means include not merely every technique of 
indoctrination and propaganda, every tactic of economic and diplo- 
matic pressure, every device for breaking down the moral conscience 
and exploiting the secret affects of civilized man, but also the terrorism 
of a political police, of prisons and torture, of concentration camps, of 
transported or extirpated minorities, and of total war. The succession 
of less comprehensive viewpoints has been a succession of adaptations 
of theory to practice. In the limit, practice becomes a theoretically 
unified whole, and theory is reduced to the status of a myth that lingers 
on to represent the frustrated aspirations of detached and disinterested 
intelligence. 


8.3 Alternatives of the Longer Cycle 


What is the subsequent course of the longer cycle generated by the 
general bias of common sense? In so far as the bias remains effective, 
there would seem to be only one answer. The totalitarian has uncovered 
a secret of power. To defeat him is not to eliminate a permanent temp- 
tation to try once more his methods. Those not subjected to the temp- 
tation by their ambitions or their needs, will be subjected to it by their 
fears of danger and by their insistence on self-protection. So in an un- 
casy peace, in the unbroken tension of a prolonged emergency, one 
totalitarianism calls forth another. On an earth made small by a vast 
human population, by limited natural resources, by rapid and easy 
communications, by extraordinary powers of destruction, there will 
arise sooner or later the moment when the unstable equilibrium will 
seem threatened and the gamble of war will appear the lesser risk to 
some of the parties involved. If the war is indecisive, the basic situation 
is unchanged. If it is totally destructive, the longer cycle has come to its 
end. If there results a single world empire, then it inherits both the 
objective stagnation of the social surd and the warped mentality of 
totalitarian practicality; but it cannot whip up the feverish energy of 
fear or of ambition; it has no enemy to fight; it has no intelligible goal 
to attain. 

Common sense, on the other hand, has no use for any theoretical 
integration, even for the totalitarian integration of common-sense 
practicality. It will desert the new empire for the individual or group 
interests that it understands. This centrifugal tendency will be aug- 
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mented by the prepossessions and prejudices, the resentments and 
hatreds, that have been accumulating over the ages; for every reform, 
every revolution, every lower viewpoint overstates both the case in its 
own favour and the case against those it would supersede; frem each 
generation to the next there are transmitted not only sound ideas, but 
also incomplete ideas, mutilated ideas, enthusiasms, passions, bitter 
memories, and terrifying bogies. In this fashion, the objective social 
surd will be matched by a disunity of minds all warped but each in its 
private way. The most difficult of enterprises will have to be under- 
taken under the most adverse circumstances and, under the present 
hypothesis that the general bias of common sense remains effective, 
‘one cannot but expect the great crises that end in complete disintegra- 
tion and decay. 

Still, on the assumption of emergent probability, nothing is inevit- 
able. Indeed, the essential logic of the distorted dialectic is a reversal. 
For dialectic rests on the concrete unity of opposed principles; the 
dominance of either principle results in a distortion, and the distortion 
both weakens the dominance and strengthens the opposed principle to 
restore an equilibrium. Why, then, is it that the longer cycle is so long? 
Why is the havoc it wreaks so deep, so extensive, so complete? The 
obvious answer is the difficulty of the lesson that the longer cycle has to 
teach. Nor are we quite without hints or clues on the nature of that 
lesson. On the contrary, there is a convergence of evidence for the 
assertion that the longer cycle is to be met, not by any idea or set of 
ideas on the level of technology, economics, or politics, but only by 
the attainment of a higher viewpoint in man’s understanding and 
making of man. 

In the first place, the general bias of common sense cannot be cor- 
rected by common sense, for the bias is abstruse and general, and 
common sense deals with the particular. In the second place, man can 
discover how present insights and decisions influence through emergent 
probability the occurrence of future insights and decisions; as he can 
make this discovery, so he can use it, not only in shaping individual bio- 
graphies and educating children in the image of their parents and of the 
state authorities, but also in the vastly more ambitious task of directing 
and in some measure controlling his future history. In the third place, 
the longer cycle of western civilization has been drawing attention re- 
peatedly to the notion of a practical theory of history. It was conceived 
in one manner or another by Vico in his Scienza nuova, by Hegel, and 
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by Marx. It has exercised a conspicuous influence on events through 
the liberal doctrine of automatic progress, through the Marxian doc- 
trine of class war, through the myths of nationalist totalitarianism. In 
the fourth place, a remedy has to be on the level of the disease; but the 
disease is a succession of lower viewpoints that heads towards an ulti- 
mate nihilism; and so the remedy has to be the attainment of a higher 
viewpoint. 

As there is evidence for the necessity of a higher viewpoint, so also 
there is some evidence on its nature. Inquiry and insight are facts that 
underlie mathematics, empirical science, and common sense. The 
refusal of insight is a fact that accounts for individual and group ego- 
ism, for the psychoneuroses, and for the ruin of nations and civilizations. 
The needed higher viewpoint is the discovery, the logical expansion 
and the recognition of the principle that intelligence contains its own 
immanent norms and that these norms are equipped with sanctions 
which man does not have to invent or impose. Even in the sphere of 
practice, the last word does not lie with common sense and its panoply 
of technology, economy and polity; for unless common sense can learn 
to overcome its bias by acknowledging and submitting to a higher 
principle, unless common sense can be taught to resist its perpetual 
temptation to adopt the easy, obvious, practical compromise, then one 
must expect the succession of ever less comprehensive viewpoints and 
in the limit the destruction of all that has been achieved. 


8.4 Reversal of the Longer Cycle 

What is the higher principle? Since we have not as yet discussed 
such notions as truth and error, right and wrong, human science and 
philosophy, culture and religion, our immediate answer can be no more 
than a series of notes. 

In the first place, there is such a thing as progress and its principle is 
liberty. There is progress, because practical intelligence grasps ideas in 
data, guides activity by the ideas, and reaches fuller and more accurate 
ideas through the situations produced by the activity. The principle of 
progress is liberty, for the ideas occur to the man on the spot, their only 
satisfactory expression is their implementation, their only adequate cor- 
rection is the emergence of further insights; on the other hand, one 
might as well declare openly that all new ideas are taboo, as require that 
they be examined, evaluated, and approved by some hierarchy of 
officials and bureaucrats; for members of this hierarchy possess author- 
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ity and power in inverse ratio to their familiarity with the concrete 
situations in which the new ideas emerge; they never know whether or 
not the new idea will work; much less can they divine how it might be 
corrected or developed; and since the one thing they dread is making 
a mistake, they devote their energies to paper work and postpone 
decisions. 

However, while there is progress and while its principle is liberty, 
there also is decline and its principle is bias, There is the minor prin- 
ciple of group bias which tends to generate its own corrective. There is 
the major principle of general bias and, though it too generates its own 
corrective, it does so only by confronting human intelligence with the 
alternative of adopting a higher viewpoint or perishing. To ignore the 
fact of decline was the error of the old liberal views of automatic pro- 
gress. The far more confusing error of Marx was to lump together both 
progress and the two principles of decline under the impressive name of 
dialectical materialism, to grasp that the minor principle of decline 
would correct itself more rapidly through class war, and then to leap 
gaily to the sweeping conclusion that class war would accelerate pro- 
gress. What, in fact, was accelerated was major decline which in 
Russia and Germany leaped to fairly thorough brands of totalitarian- 
ism. The basic service of the higher viewpoint will be a liberation from 
confusion through clear distinctions. Progress is not to be confused with 
decline; the corrective mechanism of the minor principle of decline is 
not to be thought capable of meeting the issues set by the major 
principle. 

Secondly, as there are sciences of nature, so also there is a science of 
man. As the sciences of nature are empirical, so also the science of man 
is empirical; for science is the resultant of an accumulation of related 
insights, and scientific insights grasp ideas that are immanent not in 
what is imagined but in what is given. If the sciences of nature can be 
led astray by the blunder that the objective is, not the verified, but the 
‘out there’, so also can the human sciences; but while this blunder in 
physics yields no more than the ineptitude of Galileo's primary qualities 
and Newton’s true motion, it leads zealous practitioners of scientific 
method in the human field to rule out of court a major portion of the 
data and so deny the empirical principle. Durkheimian sociology and 
behaviourist psychology may have excuses for barring the data of con- 
sciousness, for there exist notable difficulties in determining such data; 
but the business of the scientist is not to allege difficulties as excuses but 
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to overcome them, and neither objectivity in the sense of verification 
nor the principle of empiricism can be advanced as reasons for ignoring 
the data of consciousness. Further, as mathematics has to deal not only 
with direct intelligibilities but also with such inverse instances as 
primes, surds, imaginaries, continua, and infinities, as the physicist has 
to employ not only the classical procedures and techniques that deal 
with the systematic but also the statistical procedures and techniques 
that take into account the non-systematic, so also human science has to 
be critical. It can afford to drop the nineteenth-century scientific out- 
look of mechanist determinism in favour of an emergent probability. 
It can profit by the distinction between the intelligible emergent pro- 
bability of prehuman process and the intelligent emergent probability 
that arises in the measure that man succeeds in understanding himself 
and in implementing that understanding. Finally, it can be of inestim- 
able value in aiding man to understand himself and in guiding him in 
the implementation of that understanding, if, and only if, it can learn 
to distinguish between progress and decline, between the liberty that 
generates progress and the bias that generates decline. In other words, 
Ruman science cannot be merely empirical; it has to be critical; to reach 
a critical standpoint, it has to be normative. This is a tall order for 
human science as hitherto it has existed. But people looking for easy 
tasks had best renounce any ambition to be scientists; and if mathe- 
maticians and physicists can surmount their surds, the human scientist 
can learn to master his. 


8.5 Culture and Reversal 


In the third place, there is culture. The dramatic subject, as practical, 
originates and develops capital and technology, the economy and the 
state, By his intelligence he progresses, and by his bias he declines. Still, 
this whole unfolding of practicality constitutes no more than the setting 
and the incidents of the drama. Delight and suffering, laughter and 
tears, joy and sorrow, aspiration and frustration, achievement and 
failure, wit and humour, stand not within practicality but above it. 
Man can pause and with a smile or a forced grin ask what the drama, 
what he himself is about. His culture is his capacity to ask, to reflect, to 
reach an answer that at once satisfies his intelligence and speaks to his 
heart. 

Now if men are to meet the challenge set by major decline and its 
longer cycle, it will be through their culture that they do so. Were man 


General Bias 237 


a pure intelligence, the products of philosophy and human science 
would be enough to sway him. But as the dialectic in the individual 
and in society reveals, man is a compound-in-tension of intelligence 
and intersubjectivity, and it is only through the parallel compound of a 
culture that his tendencies to aberration’can be offset proximately and 
effectively. 

The difficulty is, of course, that human aberration makes an un- 
critical culture its captive. Mario Praz in The Romantic Agony has found 
that depth psychology throws an unpleasantly penetrating light upon 
romanticism. Nor is the ooze of abnormality anything more than a 
secondary symptom, for the expanding social surd of the longer cycle is 
not matched by a succession of less comprehensive viewpoints without 
the services of a parallel series of cultural transformations. Opinions and 
attitudes that once were the oddity of a minority gradually spread 
through society to become the platitudes of politicians and journalists, 
the assumptions of legislators and educators, the uncontroverted nucleus 
of the common sense of a people. Eventually, they too become anti- 
quated; they are regarded as the obstinacy of an old guard that will not 
Jearn; their influence is restricted to backwaters immune to the renew- 
ing force of the main current of human thought and feeling. Change 
succeeds change. Indiscriminately, each of the new arrivals rests upon 
the good it brings, upon the opposite defects of the old, and upon a 
closer harmony with the fact of the social surd. In the limit, culture 
ceases to be an independent factor that passes a detached yet effective 
judgment upon capital formation and technology, upon economy and 
polity. To justify its existence, it had to become more and more prac- 
tical, more and more a factor within the technological, economic, 
political process, more and more a tool that served palpably useful ends. 
The actors in the drama of living become stage-hands; the setting is 
magnificent; the lighting superb; the costumes gorgeous; but there is 
no play. 

Clearly, by becoming practical, culture renounces its one essential 
function and, by that renunciation, condemns practicality to ruin. The 
general bias of common sense has to be counterbalanced by a repre- 
sentative of detached intelligence that both appreciates and criticizes, 
that identifies the good neither with the new nor with the old, that, 
above all else, neither will be forced into an ivory tower of ineffectual- 
ness by the social surd nor, on the other hand, will capitulate to its 
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Marx looked forward to a classless society and to the withering of the 
state. But as long as there will be practical intelligence, there will be 
technology and capital, economy and polity. There will be a division 
of labour and a differentiation of furictions. There will be the adapta- 
tion of human intersubjectivity to that division and differentiation. 
There will be common decisions to be reached and to be implemented. 
Practical intelligence necessitates classes and states, and no dialectic can 
promise their permanent disappearance. What is both unnecessary and 
disastrous is the exaltation of the practical, the supremacy of the state, 
the cult of the class. What is necessary is a cosmopolis that is neither 
class nor state, that stands above all their claims, that cuts them down to 
size, that is founded on the native detachment and disinterestedness 
of every intelligence, that commands man’s first allegiance, that im- 
plements itself primarily through that allegiance, that is too uni- 
versal to be bribed, too impalpable to be forced, too effective to be 
ignored. 


8.6 Cosmopolis 

Still, what is cosmopolis? Like every other object of human intelli- 
gence, it is in the first instance an X, what is to be known when one 
understands. Like every other X, it possesses some known properties 
and aspects that lead to its fuller determination. For the present, we 
must be content to indicate a few of these aspects and to leave until later 
the task of reaching conclusions. 

First, cosmopolis is not a police force. Before such a force can be 
organized, equipped, and applied, there is needed a notable measure of 
agreement among a preponderant group of men. In other words, ideas 
have to come first and, at best, force is instrumental. In the practical 
order of the economy and polity, it is possible, often enough, to per- 
form the juggling act of using some ideas to ground the use of force in 
favour of others and, then, using the other ideas to ground the use of 
force in favour of the first. The trouble with this procedure is that there 
is always another juggler that believes himself expert enough to play 
the same game the other way by using the malcontents, held down by 
the first use of force, to upset the second set of ideas and, as well, using 
malcontents, held down by the second use of force, to upset the first set 
of ideas. Accordingly, if ideas are not to be merely a facade, if the 
reality is not to be merely a balance of power, then the use of force can 
be no more than residual and incidental. But cosmopolis is not con- 
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cerned with the residual and incidental. It is concerned with the 
fandamental issue of the historical process. Its business is to prevent 
practicality from being short-sightedly practical and so destroying 
itself, The notion that cosmopolis employs a police force is just an 
instance of the short-sighted practicality that cosmopolis has to correct. 
However, I am not saying that there should not be a United Nations or 
a World Government; Fam not saying that such political entities should 
not have a police force; I am saying that such political entities are not 
what is meant by cosmopolis. Cosmopolis is above all politics. So far 
from being rendered superfluous by a successful World Government, it 
would’be all the more obviously needed to offset the tendencies of that 
and any'other government to be short-sightedly practical. 

Secondly, cosmopolis is concerned to make operative the timely and 
fruitful ideas that otherwise are inoperative. So far from employing 
power or pressure or force, it has to witness to the possibility of ideas 
being operative without such backing. Unless it can provide that 
witness, then it is useless. For at the root of the general bias of common 
sense and at the permanent source of the longer cycle of decline, there 
stands the notion that only ideas backed by some sort of force can be 
operative. The business of cosmopolis is to make operative the ideas 
that, in the light of the general bias of common sense, are inoperative. 
In other words, its business is to break the vicious circle of an illusion: 
‘men will not venture on ideas that they grant to be correct, because they 
hold that such ideas will not work unless sustained by desires or fears; 
and, inversely, men hold that such ideas will not work, because they 
will not venture on them and so have no empirical evidence that such 
ideas can work and would work. 

Thirdly, cosmopolis is not a busybody. It is supremely practical by 
ignoring what is thought to be really practical. It does not waste its 
time and energy condemning the individual egoism that is in revolt 
against society and already condemned by society. It is not excited by 
group egoism which, in the short run, generates the principles that in- 
volve its reversal. But it is very determined to prevent dominant groups 
from deluding mankind by the rationalization of their sins; if the sins of 
dominant groups are bad enough, still the erection of their sinning into 
universal principles is indefinitely worse; it is the universalization of the 
by rationalization that contributes to the longer cycle of decline; it 
is the rationalization that cosmopolis has to ridicule, explode, destroy. 
Again, cosmopolis is little interested in the shifts of power between 
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classes and nations; it is quite aware that the dialectic sooner or later 
upsets the short-sighted calculations of dominant groups; and it is quite 
free from the nonsense that the rising star of another class or nation is 
going to put a different human nature in the saddle. However, while 
shifts of power in themselves are incidental, they commonly are 
accompanied by another phenomenon of quite a different character. 
There is the creation of myths. The old regime is depicted as monstrous; 
the new envisages itself as the immacul:te embodiment of ideal 
human aspiration. Catchwords that carried the new group to power 
assume the status of unquestionable verities. On the band-wagon of the 
new vision of truth there ride the adventurers in ideas that otherwise 
could not attain a hearing. Inversely, ideas that merit attention are 
ignored unless they put on the trappings of the current fashion, unless 
they pretend to result from alien but commonly acceptable premises, 
unless they disclaim implications that are true but unwanted. It is the 
business of cosmopolis to prevent the formation of the screening 
memories by which an ascent to power hides its nastiness; it is its busi- 
ness to prevent the falsification of history with which the new group 
overstates its case; it is its business to satirize the catchwords and the 
claptrap and thereby to prevent the notions they express from coalesc- 
ing with passions and resentments to engender obsessive nonsense for 
future generations; it is its business to encourage and support those that 
would speak the simple truth though simple truth has gone out of 
fashion. Unless cosmopolis undertakes this essential task, it fails in its 
mission. One shift of power is followed by another, and if the myths of 
the first survive, the myths of the second will take their stand on earlier 
nonsense to bring forth worse nonsense still. 

Fourthly, as cosmopolis has to protect the future against the rational- 
ization of abuses and the creation of myths, so it itself must be purged 
of the rationalizations and myths that became part of the human 
heritage before it came on the scene. If the analyst suffers from a 
scotoma, he will communicate it to the analysand; similarly, if cosmo- 
polis itself suffers from the general bias of common sense in any of its 
manifestations, then the blind will be leading the blind and both will 
head for a ditch. There is needed, then, a critique of history before there 
can be any intelligent direction of history. There is needed an explora- 
tion of the movements, the changes, the epochs of a civilization’s 
genesis, development, and vicissitudes. The opinions and attitudes of 
the present have to be traced to their origins, and the origins have to be 
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criticized in the light of dialectic. The liberal believer in automatic pro- 
gress could praise all that survives; the Marxist could denounce all that 
was and praise all that would be; but anyone that recognizes th: exist- 
ence both of intelligence and of bias, both of progress and of decline, 
has to be critical and his criticism will rest on the dialectic that simply 
affirms the presuppositions of possible criticism. 

Perhaps enough has been said on the properties and aspects of our X, 
named cosmopolis, for a synthetic view to be attempted, It is not a 
group denouncing other groups; it is not a super-state ruling states; it is 
not an organization that enrols members, nor an academy that en- 
dorses opinions, nor a court that administers a legal code. It is a with- 
drawal from practicality to save practicality. It is a dimension of 
consciousness, a heightened graspof historical origins,a discovery of his- 
torical responsibilities. It is not something altogether new, for the 
Marxist has been busy activating the class-consciousness of the masses 
and, before him, the liberal had succeeded in indoctrinating men with 
the notion of progress. Still, it possesses its novelty, for it is not 
simpliste. It does not leap from a fact of development to a belief in auto- 
matic progress nor from a fact of abuse to an expectation of an apoca- 
lyptic utopia reached through an accelerated decline. It is the higher 
synthesis of the liberal thesis and the Marxist antithesis, It comes to 
minds prepared for it by these carlier views, for they have taught man 
to think historically. It comes at a time when the totalitarian fact and 
threat have refuted the liberals and discredited the Marxists, It stands on 
a basic analysis of the compound-in-tension that is man; it confronts 
problems of which men are aware; it invites the vast potentialities and 
pent-up energies of our time to contribute to their solution by de- 
veloping an art and a literature, a theatre and a broadcasting, a journal- 
ism and a history, a school and a university, a personal depth and a 
public opinion, that through appreciation and criticism give men of 
common sense the opportunity and help they need and desire to correct 
the general bias of their common sense. 

Finally, it would be unfair not to stress the chief characteristic of 
cosmopolis. It is not easy. It is not a dissemination of sweetness and 
light, where sweetness means sweet to me, and light means light to me. 
Were that so, cosmopolis would be superfluous. Every scotosis puts 
forth a plausible, ingenious, adaptive, untiring resistance. The general 
bias of common sense is no exception. It is by moving with that bias 
rather then against it, by differing from it slightly rather than opposing 








242 Common Sense as Object 


it thoroughly, that one has the best prospect of selling books and news- 
papers, entertainment and education. Moreover, this is only the super- 
ficial difficulty. Beneath it lies the almost insoluble problem of settling 
clearly and exactly what the general bias is. It is not a culture but only 
a compromise that results from taking the highest common factor of an 
aggregate of cultures. It is not a compromise that will check and re- 
verse the longer cycle of decline. Nor is it unbiased intelligence that 
yields a welter of conflicting opinions. This i- the problem. So far from 
solving it in this chapter, we do not hope to reach a full solution in this 
volume. But, at least, two allies can be acknowledged. On the one 
hand, there is common sense and in its judgments, which as yet have 
not been treated, common sense tends to be profoundly sane. On the 
other hand, there is dialectical analysis; the refusal of insight betrays 
itself; the Babel of our day is the cumulative product of a series of 
refusals to understand; and dialectical analysis can discover and expose 
both the series of past refusals and the tactics of contemporary resistance 
to enlightenment. 





9. CONCLUSION 

It is time to end this study of common sense. In the first section of 
Chapter VI there was worked out the parallel between common sense 
and empirical science; both are developments of intelligence. Next, 
attention centred on the differences between empirical science which 
relates things to one another, and common sense which relates things 
to us. It was seen that the relations grasped by common sense stand be- 
tween two variables; on the one hand, common sense is a development 
of the subject to which things are related; on the other hand, common 
sense effects a development in the things to which we are related. More- 
over, both developments are subject to aberration; besides the pro- 
gressive accumulation of related insights, there is the cumulative effect 
of refusing insights. In the subjective field, such refusal tends to be pre- 
conscious; it heads towards psychoneurotic conflict; it is opposite to 
the subject's rational judgment and deliberate choice, which, accord- 
ingly, can provide the analyst with his opportunity. In the objective 
field, the refusal is rationalized by a distinction between theory and 
practice; it heads both to social conflict and to social disintegration; it is 
to be opposed both by the common-sense view that practicality is for 
man and not man for practicality and, on a more recondite level, by 
the principle, implicit in dialectic, that practice succeeds in diverging 
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from theory by taking the short view and refusing to raise and face 
further relevant questions. 

Our account of common sense has led us to touch on many issues, 
put our concern is not these issues, which function illustratively, but 
the fact and the nature of insight. Within the perspectives of the present 
‘work, there is no point to a full and accurate account of the fields of 
psychology and of sociology. The topic is insight. To exhibit its nature 
and its implications, one has to venture into every department in which 
human intelligence plays a significant role. Still that venture is essen- 
tally a limited venture. For it is enough for our purpose to show that 
the notion of insight is indispensable in an adequate view, that it ex- 

Jains both the high esteem in which common sense is commonly held 
End the limitations to which it is subject, that this explanation can begin 
from independent and apparently disparate premises and, within the 
larger context that they yield, succeed in hitting off the thought of the 
average man, the problem of his affects, and the dialectic of his history. 

Further, though our topic is common sense, still it has not been the 
whole of common sense. Besides intelligence, there are operative in 
common sense both judgment and choice with their implications of 
truth and etror and of right and wrong. These higher components of 
common sense will receive some attention later. The foregoing study 
has been concerned with common sense as an accumulation of related 
insights. 

AA final observation has to do with method. From the beginning we 
have been directing attention to an event that occurs within conscious- 
ness. Accordingly, our method has not been the method of empirical 
science, which draws its data ftom the field of sensible presentations. 
However, we have had occasion to speak of a generalized empirical 
method that stands to the data of consciousness as empirical method 
stands to the data of sense. In the present chapter, the nature of this 
generalized method has come to light. As applied solely to the data of 
Consciousness, it consists in determining patterns of intelligible rela- 
tions that unite the data explanatorily. Such are the biological, artistic, 
dramatic, and intellectual forms of experience; moreover, our previous 
studies of mathematical and of scientific thought would regard par- 
ticular cases of the intellectual form of experience; and similar dif- 
ferentiations could be multiplied. However, generalized method has to 
beable to deal, at least comprehensively, not only with the data within 


a single consciousness but also with the relations between different con- 
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scious subjects, between conscious subjects and their milieu or environ- 
ment, and between consciousness and its neural basis. From this view- 
point, dialectic stands to generalized method, as the differential 
equation to classical physics, or the operator equation to the more recent 
physics. For dialectic is a pure form with general implications; it is 
applicable to any concrete unfolding of linked but opposed principles 
that are modified cumulatively by the unfolding; it can envisage at once 
the conscious and the non-conscious either in a single subject or in an 
aggregate and succession of subjects; it is adjustable to any course of 
events, from an ideal line of pure progress resulting from the harmon- 
ious working of the opposed principles, to any degree of conflict, aber- 
ration, break-down, and disintegration; it constitutes a principle of 
integration for specialized studies that concentrate on this or that aspect 
of human living and it can integrate not only theoretical work but also 
factual reports; finally, by its distinction between insight and bias, pro- 
gress and decline, it contains in a general form the combination of the 
empirical and the critical attitudes essential to human science. 

Itis perhaps unnecessary to insist that dialectic provides no more than 
the general form of a critical attitude. Each department has to work out 
its own specialized criteria, but it will be able to do so by distinguishing 
between the purely intellectual element in its field and, on the other 
hand, the inertial effects and the interference of human sensibility and 
human nerves. Morcover, just as our study of insight has enable 
formulate on a basis of principle.a large number of directives that 
already had been established through mathematical and scientific de- 
velopment (I am thinking of higher viewpoints, the significance 
of symbolism, of functions, of differential equations, of invariance, of 
equivalence, of probability), so we may hope that a fuller study of 
man’s mind will provide us with further general elements relevant to 
determining a far more nuanced yet general critical viewpoint. 

To this end, the present chapters on common sense are contributory 
May we note before concluding that, while common sense relates 
things to us, our account of common sense relates it to its neural basis 
and relates aggregates and successions of instances of common sense to 
one another, 
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CHAPTER VIII 
THINGS 


o far we have been dodging the question, What is a thing? Now 

that question must be faced. The first two sections will be devoted 
to determining what in general a thing is and what a thing commonly 
but mistakenly is supposed to be. In the third section, we tackle the 
problem of the differentiation of things on the generic level and from 
an explanatory viewpoint. In the fourth, we ask whether there are 
things within things. In the fifth, we extend emergent probability to 
include an account, not of the origin of things, but of the immanent 
intelligibility of their numbers, differences, distributions, concentra- 
tions, developments, and break-downs, In the sixth, we attempt an 
explanatory formulation of the notion of species. 


I, THE GENERAL NOTION OF THE THING 


Since the notion of a thing involves a new type of insight, we had 
best begin by recalling the main features of the old and now familiar 
type. It rested upon the presence or absence of laws governing the rela- 
tions between data. Thus, experiential conjugates were reached by 

sping the correlation between such terms as ‘red as seen’ and ‘seeing 
red’, or ‘heat as felt’ and ‘feeling heat’. Similarly, explanatory con- 


jugates were reached by grasping the higher and more remote cor- 


relations that link and implicitly define, say, masses or the electro- 
magnetic field vectors, On the other hand, probabilities were reached 
by arguing from the absence of system in the relations between 

This attention to law and system led to a consideration of data, not 
in the totality of their concrete aspects, but only from some abstractive 
viewpoint. To employ an experiential conjugate is to prescind from all 
aspects of data except some single quality such as ‘red’ or ‘hot’. To em- 
ploy an explanatory conjugate is to turn attention away from all directly 
Perceptible aspects and direct it to a non-imaginable term that can be 
reached only through a series of correlations of correlations of correla- 
tions. To speak of a probability is to suppose a process of reasoning that 
Fests, not directly on what is given, nor positively on what can be under- 
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stood in the given, but indirectly and negatively on what follows from 
a lack of system in the given. 

Now the notion of a thing is grounded in an insight that grasps, not 
relations between data, but a unity, identity, whole in data; and this 
unity is grasped, not by considering data from any abstractive view- 
point, but by taking them in their concrete individuality and in the 
totality of their aspects. For if the reader will turn his mind to any 
sobject he names a thing, he will find that object to be a unity to which 
belongs every aspect of every datum within the unity. Thus, the dog, 
Fido, is a unity and to Fido is ascribed a totality of data whether of 
colour or shape, sound or odour, feeling or movement. Moreover, 
from this grasp of unity in a concrete totality of data there follow the 
various characteristics of things. 

‘Thus, things are conceived as extended in space, permanent in time, 
and yet subject to change. They are extended in space, inasmuch as 
spatially distinct data pertain to the unity at any given instant. They are 
permanent in time, inasmuch as temporally distinct data pertain to the 
same unity. They are subject to change, inasmuch as there is some dif- 
ference between the aggregate of data at one instant and the aggregate 
of data on the same unity at another instant. 

Again, things possess properties and are subject to laws and to pro- 
babilities. For the very data that, taken concretely, are understood as 
pertaining to a single thing, may also be taken abstractly and so may 
lead to a grasp of experiential conjugates, explanatory conjugates, and 
probabilities. Because the data are the same, there results an obvious 
relation between the insights and between the consequent concepts. 
This relation is expressed by saying that the conjugates are properties 
of the thing and that the probabilities regard the occurrence of changes 
in the thing. 

Again, the same relation is involved in what is named attribution. 
The concrete unity embraces a totality of aspects. From various abstrac- 
tive viewpoints, other notions apart from the notion of the thing are to 
be reached. But because the same set of aspects yields both the notion 
of the thing and the other notions, the latter are related to the former 
and the relation, considered logically, is named attribution. Thus, to say 
that Fido is black or that he is a nuisance, is to conceive both a unity in a 
totality of aspects and some aspect out of the totality and then to attri- 
bute the latter to the former. 

Again, Aristotle's syllogism aimed at putting an intelligible order into 
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the attributes of things. In a given totality of data there is grasped a 
unity named the moon. In the same totality there is grasped a regular 
series of luminous shapes named the phases of the moon. In the regular 
series of phases one may grasp that the surface of the moon cannot be 
flat and must be spherical. Aristotle would name the moon the subject, 
its phases the middle term, and its sphericity the predicate, He would 
note that the middle term accounts for the attribution of the predicate 
to the subject. He would draw attention to the difference between a 
fausa essendi and a causa cognoscendi: the phases are the reason why we 
know the moon is spherical; but the sphericity is the reason why the 
borrowed light of the sun is reflected from the moon in the regular 
series of shapes named phases. 

Again, without the notion of the thing, there can be no notion of 
change. For a change is not just a newly observed datum, nor the sub- 
stitution of one datum for another, nor the creation of a datum that 
previously did not exist. Moreover, there are no changes in the realm of 
abstractions, for every abstraction is eternally whatever it is defined to 
be. If there is change, there has to be a concrete unity of concrete data 
extending over some interval of time, there has to be some difference 
between the data at the beginning and at the end of the interval, and 
this difference can be only partial for otherwise there would occur not 
a change but an annihilation and a new creation. 

As the notion of the thing is necessary for the notion of change, so 
also is it necessary for the continuity of scientific thought and develop- 
ment. For scientific development involves a succession of explanatory 
systems. Each of such systems serves to define implicitly a set of con- 
jugate terms that through a series of correlations of correlations can be 
linked with concrete data. Still this succession of systems with their 
implications docs not suffice to constitute scientific thought. For'the 
systems have to be discovered in data and verified in data; they cannot 
be discovered and verified in any data whatever; neither can they be 
discovered and verified in the data which they themselves select, for 
then a number of incompatible systems would be equally verifiable for 
each would satisfy equally well the data it selected. Accordingly, 
Scientific thought needs, not only explanatory systems, but also descrip- 
tions that determine the data which explanations must satisfy. More- 
ver, scientific thought needs the notion of the thing, which has as its 
Properties both experiential and explanatory conjugates, which remains 
identical whether it is described or explained, which by its identity de- 
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mands a coherent explanation or set of explanations that is verifiable in 
the easily ascertainable data of the thing as described. 

Thus, the thing is the basic synthetic construct of scientific thought 
and development. It embraces in a concrete unity a totality of spatially 
and temporally distinct data. It possesses as its qualities and properties 
the experiential conjugates that can be determined by observation. It is 
subject to change and variation inasmuch as its data at one time differ 
from its data at another. Through observations of qualities, things are 
classified by their sensible similarities. Through measurements of 
changes there are reached classical laws and statistical frequencies. Such 
laws and frequencies are subject to revision, and the revision is effected 
by showing that the earlier view does not satisfy completely the data on 
the thing as described. Finally, not only experiential conjugates, ex- 
planatory conjugates, and probabilities of events are verifiable; the 
construct of the thing is itself verifiable; for the ancient list of four ele- 
ments, earth, water, fire, and air, has been rejected and the new list of 
the periodic table has been established on the scientific ground 
of hypothesis and verification; both the old list and the new are lists of 
kinds of things. 

Further, things are said to exist. Earlier we distinguished between 
questions that admit the simple answers, ‘Yes’ and ‘No’, and questions 
that do not. It is meaningless to answer either “Yes ot ‘No’ to the ques- 
tion, What is a thing? On the other hand, that answer is quite appro- 
priate when one asks whether there are any things. Now existence may 
be defined as what is known inasmuch as an affirmative answer is given 
to the question, Are there things? Accordingly, existence stands to the 
thing, as event or occurrence stands to the conjugate. For the existence 
of the thing is known by verifying the notion of the thing, as the occur- 
rence is known by verifying the conjugate. Moreover, general know- 
ledge of things like knowledge of conjugates is reached by classical 
procedures; but general knowledge of existence like knowledge of 
occurrence is obtained through statistical laws. Thus, the definitions of 
chemical elements and compdunds are of the classical type; but pre- 
dictions of successful analysis or synthesis in nature or in the laboratory 
have to be based on probabilities. 

May it be noted, once and for all, that regularly the foregoing mean- 
ing is to be attributed to our use of the terms, ‘exist’, ‘existence’, 
‘existential’? Only when the context demands it, are these words to be 
given the meaning they bear in existentialist philosophy. 
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Again, all existing things are particular, but we may think of them in 
general, and then we abstract from their particularity. One reaches the 
notion of the thing by grasping a unity in individual data; but once the 
notion is reached, onc can think and speak both of things in general and 
of things of determinate kinds specified by their conjugates or pro- 
perties. Moreover, from such general considerations, one can revert to 
the particular,-and that reversal may occur in any of three manners. 
‘The simplest case arises when one reverts to a particular thing whose 
data here and now are given; then by a simple shift of attention one 
moves from ‘thing’ or ‘things’ to ‘this thing’ or ‘these things’, The 
second case occurs when the particular thing, to which one reverts, 
does not lie in the field of observation; then a spatio-temporal frame of 
reference has to be invoked to provide the link between the data, given 
here and now, and the data relevant to the particular thing in question; 
through the use of such a frame of reference, one comes to think and 
speak of ‘that thing’ or ‘those things’. The third case arises within the 
confines of fully explanatory science, which deals with things, not as 
related to our senses, but as related to one another. Clearly, there are 
data on things only inasmuch as they are related to our senses; it follows 
that there can be no appeal to data as long as one considers things them- 
selves, things as explained, things as related to one another, things as 
equivalent for all observers inasmuch as one prescinds from all ob- 
servers. None the less, we think and speak of things themselves as 
existing; and only particulars exist. What, then, is the ground of the 
individuality of the thing itself? The Aristotelian solution to this pro- 
blem would be to posit a prime matter that stands to the intelligible 
unity or form of the thing, as data stand to insight; just as data as given 
are prior to all insight and so prior to all distinction and relation or 
unification, so prime matter is conceived as a constituent of reality that 
is presupposed by form and so, of itself, is not a thing nor a quantity 
Nor a quality nor a relation nor a place nor a time nor any other posi- 
tively conceivable object. 

As yet, however, we cannot attempt to say what possible meaning 
could be assigned the phrase, ‘constituent of reality.’ But it is worth 
noting that the problem of the individuality of things themselves is 
neither unique nor isolated. As has been seen, when there is no possi- 
bility of observation, there is no possibility of a verifiable image; for 
the imagined as imagined can be verified only when what is imagined 
also can be sensed. Accordingly, there are no verifiable images for sub- 
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atomic elements. But if subatomic elements cannot be imagined, then 
atoms cannot be imagined, for one cannot imagine a whole as made up 
of non-imaginable parts. It follows that no thing itself, no thing as ex- 
plained, can be imagined. If atoms cannot be imagined, then by parity 
of reasoning, molecules cannot be imagined. If molecules cannot be 
imagined, then neither can cells. If cells cannot be imagined, then 
neither can plants. Once one enters upon the way of explanation by 
relatidg things to one another, one has stepped out of the path that 
yields valid representative images. No doubt, I can imagine the plant as 
seen, as related to my senses, as described. But if I apply the full prin- 
ciple of equivalence and prescind from all observers, then I also pre- 
scind from all observables. As the electron, so also the tree, in so far as 
it is considered as a thing itself, stands within a pattern of intelligible re- 
lations and offers no foothold for imagination. The difference between 
the tree and the electron is simply that the tree, besides being explained, 
also can be observed and described, while the electron, though it can be 
explained, cannot be directly observed and can be described adequately 
only in terms of observables that involve other things as well. For the 
present, however, we must be content to note that the thing itself sets 
problems which, as yet, we are not prepared to tackle. 


2. BODIES 


The name, thing, has been employed in a very precise meaning. It 
denotes a unity, identity, whole; initially it is grasped in data as indi- 
vidual; inasmuch as it unifies spatially and temporally distinct data, it is 
extended and permanent; inasmuch as the data it unifies also are under- 
stood through laws, conjugates become its properties and probabilities 
govern its changes; finally, things exist and only particulars exist, 
though the particularity and, indeed, the reality of things themselves 
give rise to disconcerting problems. 

Now there may be men that employ the name, body, in exactly the 
same meaning as we have assigned to the name, thing. But men are not 
pureintelligences. They are animals; they live largely underthe influence 
of their intersubjectivity; they are guided by a common sense that does 
not bother to ask nice questions on the meaning of familiar names. 
Accordingly, it would not be rash to suspect that their usage of the 
name, thing, does not quite coincide with the account we have given; 
and it is to follow up this suspicion that in the present section we turn 
our attention to the notion of a body or, rather, of a ‘body’, where the 
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quotation marks denote some divergence from the notion to be reached 
by intelligence and reasonableness. 

To begin from a clear-cut instance, in which there is no need to sup- 
pose either intelligence or reasonableness, let us consider a kitten. It is 
awake and its stream of consciousness flows in the biological pattern. 
Such consciousness is a higher technique for attaining biological ends. 
It may be described as orientated toward such ends and as anticipating 
means to the ends. Moreover, the means lie in external situations, and so 
the anticipation is extroverted. The kitten’s consciousness is directed 
outwards towards possible opportunities to satisfy appetites. This ex- 
troversion is spatial: as it is by the spatial manoeuvres of moving its 
head and limbs that the kitten deals with means to its end, so the means 
also must be spatial, for otherwise spatial manoeuvres would be inept 
and useless. The extroversion is also temporal: present data are distinct 
from the memories that enrich them; they are no less distinct from the 
imagined courses of future action to which they lead. Finally, the extro~ 
version is concerned with the ‘real’: a realistic painting of a saucer of 
milk might attract a kitten’s attention, make it investigate, sniff, per- 
haps try to lap; but it could not lead to lapping and, still less, tc feeling 
replete; for the kitten, painted milk is not real. 

Let us now characterize a ‘body’ as an ‘already out there now real’, 
‘Already’ refers to the orientation and dynamic anticipation of bio- 
logical consciousness; such consciousness does not create but ‘inds its 
environment; it finds it as already constituted, already offering oppor- 
tunities, already issuing challenges. ‘Out’ refers to the extroversion of a 
consciousness that is aware, not of its own ground, but of objects dis- 
tinct from itself. ‘There’ and ‘now’ indicate the spatial and temporal 
determinations of extroverted consciousness. ‘Real’, finally, is a sub- 
division within the field of the ‘already out there now’: part of that is 
mere appearance; but part is real; and its reality consists in its relevance 
to biological success or failure, pleasure or pain. 

As the reader will have surmised, the terms, ‘body’, ‘already’, ‘out’, 
‘there’, ‘now’, ‘real’, stand for concepts uttered by an intelligence that 
is grasping, not intelligent procedure, but a merely biological and non- 
intelligent response to stimulus. In other words, the point to the pre- 
ceding paragraphs is not to suggest that a kitten can understand and 
describe its spontaneity but, on the contrary, to indicate through human 
Concepts the elements in a non-conceptual ‘knowing’. 

Again, as the reader once more will have surmised, our interest in 
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Kittens is rather limited. For the point we wish to make is that not a few 
men mean by ‘thing’ or ‘body’, not simply an intelligible unity 
grasped in data as individual, but also an ‘already out there now real” 
which is as accessible to human animals as to kittens. When Galileo 
pronounced sécondary qualities to be merely subjective, he meant that 
they were not ‘already out there now real’. When the decadent Aris- 
totelians and, generally, people that rely on good common sense, insist 
that secondary qualities obviously are objective, they mean that they 
are ‘already out there now real’, When Descartes maintained that 
material substance must be identical with spatial extension, his material 
substance was the ‘already out there now real’. When Kant argued that 
primary and secondary qualities are merely phenomenal, he meant that 
for him the reality of the ‘already out there now real’ was mere appear- 
ance. Our own position, as contained in the canon of parsimony, was 
that the real is the verified; it is what is to be known by the knowing 
constituted by experience and inquiry, insight and hypothesis, reflec- 
tion and verification. Our present point is that, besides knowing in that 
rather complex sense, there is also ‘knowing’ in the elementary sense in 
which kittens know the ‘reality’ of milk. 

Tt is not difficult to set forth the differences between the two types of 
knowing. The elementary type is constituted completely on the level 
of experience; neither questions for intelligence nor questions for re- 
flection have any part in its genesis; and as questions do not give rise to 
it, neither can they undo it; essentially, it is unquestionable. On the 
other hand, in fully human knowing experience supplies no more than 
materials for questions; questions are essential to its genesis; through 
questions for intelligence it moves to accumulations of related insights 
which are expressed or formulated in concepts, suppositions, defini- 
tions, postulates, hypotheses, theories; through questions for reflection 
it attains a further component which hitherto has been referred to as 
verification and presently will have to be examined more closely in a 
series of chapters on judgment, its suppositions, and its implications. 

Both types of knowing possess their validity. One cannot claim that 
one is concerned with mere appearance while the other is concerned 
with reality. For elementary knowing vindicates its validity by the sur- 
vival, not to mention the evolution, ofanimal species. On the other hand, 
any attempt to dispute the validity of fully human knowing involves the 
use of that knowing and so, if the attempt is not to be frustrated by its 
own assumptions, it must presuppose that validity. 
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The problem set by the two types of knowing is, then, not a problem 
of elimination but a problem of critical distinction, For the difficulty 
lies, not in either type of knowing by itself, but in the confusion that 
arises when one shifts unconsciously from one type to the other. 
Animals haveno epistemological problems. Neither do scientists as long 
as they stick to their task of observing, forming hypotheses, and veri- 
fying. The perennial source of nonsense is that, after the scientist has 
verified his hypothesis, he is likely to go a little further and tell the 
layman what, approximately, scientific reality looks like! Already, we 
have attacked the unverifiable image; but now we can see the origin of 
the strange urge to foist upon mankind unverifiable images. For both 
the scientist and the layman, besides being intelligent and reasonable, 
also are animals. To them as animals, a verified hypothesis is just a 
jumble of words or symbols. What they want is an elementary know- 
ing of the ‘really real’, if not through sense, at least by imagination, 

As is apparent, we are back at the notion of dialectic. There are two 
types of knowing. Each is modified by its own development. They are 
opposed, for one arises through intelligent and reasonable questions and 
answers, and the other does not. They are linked together in man who, 
at once, is an animal, intelligent, and reasonable. Unless they are distin- 
guished sharply by a critical theory of knowledge, they become con- 
fused to generate aberrations that afflict not only scientific thought but 
far more conspicuously the thought of philosophers. Further develop- 
ment of this point must be left to the chapter on the Method of Meta- 
physics but, perhaps, enough has been said to justify the following 
conclusions: 


(1) By a thing is meant an intelligible, concrete unity. As differ- 
entiated by experiential conjugates and common-sense expecta- 
tions, it is a thing for us, a thing as described. As differentiated by 
explanatory conjugates and scientifically determined probab- 
ilities, it is a thing itself, a thing as explained. 

(2) The notion of thing satisfies the canon of parsimony. For it adds 
to data only what is grasped by intelligence and reasonably is 
affirmed, Indeed, not only does it satisfy the canon of parsimony 
but it seems necessary to scientific thought, both because it is 
presupposed by the necessary notion of change, and because the 
Scientist has to possess a construct that combines both descriptive 
and explanatory knowledge. 
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(3) By a ‘body’ is meant primarily a focal point of extroverted bio- 
logical anticipation and attention. It is an ‘already out there now 
real’, where these terms have their meaning fixed solely by ele- 
ments within sensitive experience and so without any use of in- 
telligent and reasonable questions and answers. 

(4) By a ‘body’ is meant secondarily any confusion or mixture of 
elements taken both from the notion of a thing and from the 
notion of a ‘body’ in its primary meaning. 

(s) As Newton and Kant, so we also speak of things themselves. But 
for us the thing itself has the meaning defined above. For New- 
ton it seems to have been a ‘body’. For Kant it also seems to have 
been a ‘body’ though with the difference that it was inaccessible 
to scientific knowledge. 

(6) Ernst Cassirer’s work, Substance and Function, contains a polemic 
against the notion of the thing. I would say that his strictures are 
valid against the notion of ‘body’ but would claim his argument 
to be inefficacious against the notion of thing. It is true that the 
development of explanatory science tends to eliminate the notion 
of ‘body’; on the other hand, if explanatory science were to 
eliminate the notion of thing, it would cut its communications 
with the data in which it has to be discovered and verified.* 


3. GENUS AS EXPLANATORY 


Mechanist determinism is bound to conceive all things as of a single 
kind. For mechanism posits things as instances of the ‘already out there 
now real’. Determinism makes every event completely determined by 
laws of the classical type. And the combination of the two views leaves 
no rooin for a succession of ever higher systems; for mechanism would 


* There exists a parallel duality and ambiguity in the notion of oneself. Corresponding 
to ‘body’ there is ‘my body’. Corresponding to things that are understood and verified, 
there is the intelligently and rationally conscious subject to be considered in Chapter XI. 
According to H. S. Sullivan (The Interpersonal Theory of Psychiatry. New York 1953. 
Pp. 136-41), the notion of ‘my body’ has its origins in the infantile activity of thumb suck- 
ing. This activity meets a need, since the energy available for taking in food exceeds the 
need for food, It meets a need in an exceptional manner: both mouth and thumb are both 
sensing and sensed. Finally, it occurs at the infant’s own behest without the labour of crying 
for mother’s help. In such a fashion, clearly, there can arise an empirical consciousness of a 
centre of power and self-satisfaction, No less clearly, the empirically conscious self is just as 
intractable within a field theory of interpersonal relations as the old-style atom within 
modern physical theory; and so, as Cassirer attacked the notion of thing, Sullivan attacks 
the delusion of unique individuality. Both views have the same merit and, I suggest, the 
same defect. 
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uire the higher component to be a ‘body’, and determinism would 
exclude the possibility of the higher component modifying lower 
activities. 

On the other hand, the notion of the thing as an intelligible, concrete 
unity differentiated by experiential and explanatory conjugates, clearly 
implies the possibility of different kinds of things. Moreover, since ex- 
planatory conjugates are defined by their relations to one another, there 
is the possibility of distinct sets of such conjugates. There follows the 
notion of the explanatory genus. Consider a genus of things, Ty, with 
explanatory conjugates, C,, and a second genus of things, Tj, with ex- 
planatory conjugates, C; and Cy, such that all conjugates of the type, 
‘Gs are defined by their relations to one another and, similarly, all con- 
jugates of the type Cy, are defined by their relations to one another. 
Then, since C; and C; differ, there will be two different systems of 
terms and relations; as the basic terms and relations differ, all logically 
derived terms and relations will differ, so that by logical operations 
alone there is no transition from one system to the other. 

Now it seems that such explanatory genera exist. The laws of physics 
hold for subatomic elements; the laws of physics and chemistry hold for 
chemical elements and compounds; the laws of physics, chemistry, and 
biology hold for plants; the laws of physics, chemistry, biology, and 
sensitive psychology hold for animals; the laws of physics, chemistry, 
biology, sensitive psychology, and rational psychology hold for men. 
As one moves from one genus to the next, there is added a new set of 
laws which defines its own basic terms by its own empirically estab- 
lished correlations. When one turns from physics and chemistry to 
astronomy, one employs the same basic terms and correlations; but 
when one turns from physics and chemistry to biology, one is con- 
fronted with an entirely new set of basic concepts and laws. 

No doubt, a mechanist would have to claim that biology does not 
differ essentially from astronomy. He would argue that biology intro- 
duces its special terms and laws merely as a matter of convenience, that 
biology deals not with a new genus of things but with extremely com- 
Plex macroscopic products of the same old things. Already we have 
stated the case against mechanism and determinism, and so we have 
only to indicate how the possibility of new genera arises. 

Consider, then, a genus of things, Ty, with explanatory conjugates, 
C,, and a consequent list of possible schemes of recurrence, S,. Suppose 
there occurs an aggregate of events, Ei, that is merely coincidental 
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when considered in the light of the laws of the things, Ti, and of all 
their possible schemes of recurrence, S Then, if the aggregate of 
events, Ei, occurs regularly, it is necessary to advance to the higher 
viewpoint of some genus of things, Ty with conjugates, Cy and Cp, 
and with schemes of recurrence, S}. The lower viewpoint is insufficient 
for it has țo regard as merely coincidental what in fact is regular. The 
higher viewpoint is justified, for the conjugates, C,, and the schemes, 
S;, constitute a higher system that makes regular what otherwise would 
be merely coincidental. 

Accordingly, if the laws of subatomic elements have to regard the 
regular behaviour of atoms as mere patterns of happy coincidences, then 
there is an autonomous science of chemistry. If the laws of chemistry 
have to regard the metabolism and division of cells as mere patterns of 
happy coincidences, then there is an autonomous science of biology. If 
the laws of biology have to regard the behaviour of animals as mere 
patterns of happy coincidences, then there is an autonomous science of 
sensitive psychology. If the laws of sensitive psychology have to re- 
gard the operations of mathematicians and scientists as mere patterns of 
happy coincidences, then there is an autonomous science of rational 
psychology. Nor does the introduction of the higher autonomous 
science interfere with the autonomy of the lower; for the higher enters 
into the field of the lower only in so far as it makes systematic on the 
lower level what otherwise would be merely coincidental. 

As has been remarked, the succession of sciences, corresponding to 
the succession of higher genera, does not admit any purely logical 
transition. Each of these main departments has its own basic terms de- 
fined implicitly by its own empirically established correlations. Still, 
this negation of a logical transition must not be interpreted as a nega- 
tion of any transition whatever. For logical operations are confined to 
the field of concepts and definitions, hypotheses and theories, affirma~ 
tions and negations. This field is only part of the larger domain that in- 
cludes as well sensitive presentations and imaginative representations, 
inquiry and insight, reflection and critical understanding. Within this 
larger domain, the successive departments of science are related, for the 
laws of the lower order yield images in which insight grasps clues to 
laws of the higher order. In this fashion, the Bohr model of the atom is 
an image that is based on subatomic physics yet leads to insights into 
the nature of atoms. Again, the chemistry of the cell can yield an image 
of catalytic process in which insight can grasp biological laws. Again, 
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an image of the eye, optic nerve, and cerebrum can lead to insights that 
grasp properties of the psychic event, seeing, and so the oculist can make 
‘one sce better and, more generally, the surgeon can make one feel 
better. Finally, it is with respect to sensed and imagined objects that the 
higher level of inquiry, insight, reflection, and judgment function. 

This linking of the main departments of science runs parallel to the 
notion of successive higher viewpoints outlined in our first chapter. 
Just as elementary arithmetic and elementary algebra are distinct 
systems with different rules yielding different operations and different 
‘operations yielding different numbers, so the main departments of 
science are distinct systems without logical transitions from one to the 
other, Just as the image of ‘doing arithmetic’ leads to the insights that 
ground algebra, so images based on the lower science lead to insights 
that ground elements of the higher science. Finally, it is because new 
insights intervene that the higher science is essentially different from 
the lower. 

Naturally, the reader will be inclined to view these images as pictures 
of reality. In this fashion, intelligence is reduced to a pattern of sensa- 
tions; sensation is reduced to a neural pattern; neural patterns are re- 
duced to chemical processes; and chemical processes to subatomic 
movements. The force of this reductionism, however, is proportionate 
to the tendency to conceive the real as a subdivision of the ‘already out 
there now’. When that tendency is rejected, reductionism vanishes. The 
real becomes the verified, and one can argue in the opposite direction 
that, since there is no verifiable image of the subatomic, there can be no 
verifiable image of objects composed of subatomic elements. The veri- 
fiably imagined is restricted to the sensibly given. One has to be con- 
tent with reasonable affirmations of intelligently conceived terms and 
relations. On that showing, the function of the transition images is 
simply heuristic; such images represent, perhaps only symbolically, the 
coincidental manifold that becomes systematic when subsumed within 
the higher genus. 

To conclude, let us remark that we have been concerned merely to 
teveal the possibility of genera of things and their compatibility with 
the sciences as they exist. A much longer investigation would be needed 
to prove that, in fact, there are such genera. We are convinced that the 
longer inquiry can be omitted safely enough, for the contention that 
things are all of one kind has rested, not on concrete evidence, but on 
mechanist assumption. 
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4. THINGS WITHIN 1 

Once things are recognized to be of different kinds, there arises the 
obvious question! whether there are things within things Are electrons 
things within atoms, atoms things within compounds, compounds 
things within cells, cells things within animals, animals things within 
men? 

The difficulty against an affirmative answer is that the thing is an in- 
telligible unity grasped in some totality of data. It follows that if any 
datum pertains to a thing, every aspect of the datum pertains to that 
thing. Hence, no datum can pertain to two or more things, for if in all its 
aspects it pertains to one thing, there is no respect in which it can per- 
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tain to any other. 

The difficulty against a negative answer is that the laws of the lower 
science can be verified in things pertaining to a higher genus. If the laws 
of the electron are observed in the atom, it would seem that electrons 
exist, not only in a free state, but also within atoms. If the laws of the 
chemical compound are observed within the living cell, it would seem 
that chemical compounds exist, not only in their free state, but also 
within cells, 

Strangely, it is the argument against a negative answer that has the 
weak point, The fact that the laws of the lower order are verified in the 
higher genus proves that the conjugates of the lower order exist in 
things of the higher genus. But it is one thing to prove that conjugates 
of the lower order survive within the higher genus; it is quite another 
to prove that things defined solely by the lower conjugates also sur- 
vive. To arrive at conjugates, abstractive procedures are normal; one 
considers events under some aspects and disregards other aspects of the 
same events. But to arrive at a thing, one must consider all data within 
a totality and one must take into account all their aspects, It follows that 
one cannot consider the aggregate of events, E; in so far as they satisfy 
the laws of the lower order, and then conclude to the existence of 
things of the lower order, For this would be to abstract from the aspect 
of the aggregate that cannot be accounted for on the lower viewpoint 
and that justifies the introduction of the higher viewpoint and the 
higher genus. Accordingly, if there is evidence for the existence of the 
higher genus, there cannot be evidence for things of lower genera in 
the same data, 

Naturally enough, the reader will be inclined to ask what happens to 
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the things of the lower order. But, perhaps, a moment's reflection will 
recall that there is quite a difference between things and ‘bodies’. If the 
objects of the lower order were ‘bodies’, then it would be mere 
mystification to claim that they do not exist within higher genera, Our 
claim does not regard alleged ‘bodies’, It is the simple statement of fact 
that in an object ofa higher order, there is an intelligible, concrete unity 
differentiated by conjugates of both the lower and the higher order, 
but there is no further, intelligible, concrete unity to be discerned in the 
same data and to be differentiated solely by conjugates of some lower 
order. In other words, just as the real is what is to be known by verified 
hypothesis, so also change is what is to be known through correct, suc- 
cessive, and opposed affirmations. 


$. THINGS AND EMERGENT PROBABILITY 


Our account of the objective implications of the use of both classical 
and statistical procedures was cast in the form of a world view. There 
now arises the question, previously omitted, whether there is an 
emergent probability of things as well as of schemes of recurrence, Our 
answer will consist in a discussion of the suppositions or postulates of 
an affirmative answer. 

A first, logical postulate will be that, if there exist conjugates, Cj, 
of a higher order, then there will exist things, Ty, of the same higher 
order. This postulate is named logical because it follows necessarily 
from our account of the notion of a thing. For the evidence for the con- 
jugates, C;, will be found in concrete data; in the same data there will 
be evidence for some thing that is to bedifferentiated by the conjugates 
verified in the same data; hence there cannot be conjugates of a higher 
order without things of the same order. 

A second, probability postulate will be that, if there exist things, Ty, 
differentiated by conjugates, C,, and functioning in schemes, Sy, then 
there exists the possibility and, as well, there will be some probability of 
a non-systematic occurrence of the aggregate of events, E,,, that would 
Occur regularly only if things of a higher order existed, There exists this 
Possibility, for none of the events in the aggregate exceeds the capacity 
Of the things, Ty. There exists some probability for an isolated occur- 
fence of each of the events in the aggregate, for each is concretely pos- 
sible. From the theory of probability it follows necessarily that there 
Will be some probability for a non-systematic occurrence of the com- 
bination of all the events in the aggregate. 
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A third, evolutionary postulate will be that if non-systematically 
there occur suitable aggregates of events, Ei, then there will emerge 
conjugates, Cy, of a higher order to make the recurrence of the aggre- 
gates systematic. By the first, logical postulate, ther will follow the 
existence of things, Ty, of the higher order. By emergent probability 
there will arise schemes of recurrence, Sj, that depend upon the classical 
laws that define the new conjugates, C;. 

It must be noted that this evolutionary postulate is to be understood 
within the limits of possible empirical science. It states what happens on 
the fulfilment of determinate conditions. It is relevant to an under- 
standing of the generic, immanent intelligibility of the order of this 
universe. It is relevant only to an account of such immanent intelligi- 
bility; as empirical science, it prescinds from efficient, instrumental, and 
final causes, which refer to distinct types of intelligibility and lie be- 
yond the qualifications of empirical method either to affirm or to deny. 

Further, it may be observed that the evolutionary postulate, as 
stated, is equivalent to the old axiom, Materiae dispositae advenit forma. 
In the postulate and in the old axiom, there are involved exactly the 
same components, namely, a lower order of things, the occurrence of a 
suitable disposition in the lower order, and the emergence of a com- 
ponent that pertains to a higher order. It follows that the evidence for 
the axiom, which consists in certain obvious facts of transformation, 
generation, and nutrition, is also evidence for the postulate. Finally, 
while there are differences between the context of the axiom and the 
context of the postulate, these differences do not appear to be significant. 
For the context of the axiom involves efficient and final causes to which 
we can attend in due course, and the context of the postulate involves 

probabilities whose scientific import was not grasped until recently. 
The fourth, sequential postulate would effect the extension of emer- 
gent probability to things. It affirms the possibility of a conditioned 
series of both things and schemes of recurrence realized cumulatively in 
accord with successive schedules of probabilities. Thus, the sequential 
postulate presupposes the other three; it adds an affirmation of the pos- 
sibility of applying the other three postulates over and over so that one 
could begin ftom the simplest things and proceed to the most complex. 
On the other hand, the sequential postulate affirms no more than a pos- 
sibility. It does not claim that human science has reached the stage of 
complete and definitive knowledge that would be necessary to state 
fully the total sequence of emerging things and schemes. Accordingly, 
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the sequential postulate is methodological; it is not some hypothesis of 
empirical science but rather an assumption that can generate an almost 
endless stream of hypotheses; itis not a scientific theory that can be veri- 
fied or refuted, for it is far too general to be tested in that fashion; it is 
an approach, a heuristic assumption, that can be worked out in an 
enormous number of different manners and that can be tested empi 
cally only through such specific determinations and applications. 

It follows that the validity of the sequential postulate rests simply on 
the validity of inquiring intelligence. Just as we endeavour to under- 
stand smaller aggregates of data, so also we seek the intelligibility im- 
manent in the universe of data. Just as the rejection of all inquiry is a 
total obscurantism, so the rejection of this or that inquiry is a partial 
obscurantism. For all data are equally data; all are materials for under- 
standing; and as it is impossible to exclude all understanding, so it is 
incoherent to attempt insight in some cases and to refuse to attempt it in 
others that donot significantly differ. Now if there is to be known an in- 
telligibility immanentin the universe of data, then it will regard thingsno 
less than events and schemes of recurrence; for things are to be grasped 
in data; their numbers and differentiation, their distribution and con- 
centrations, their emergence and survival, give rise to questions that 
require an answer. One does not escape that requirement by appealing 
to divine wisdom and divine providence, for that appeal reinforces the 
rejection of obscurantism and provides another argument for affirming 
an intelligible order immanent in the visible universe. Nor can a satis- 
factory answer be given by the necessity of determinists, for statistical 
residues are a fact, or by the chance of indeterminists, for chance is a 
residual defect of intelligibility, or by the eternally recurrent cycles of 
the Aristotelians, for these cycles are based on a mistaken over-estimate 
a oa - the celestial spheres. In a word, the sequential pos- 

a serious competitor in the field. 

_ Four postulates have been outlined. Together they effect the exten- 
sion of emergent probability, so that it regards the differentiation, 
numbers, distribution, development, survival, and disintegration of 
things as well as of schemes of recurrence. Moreover, the extended 
— no coer the original, is generic and methodological. It 

principle that data are to be understood, that understanding 
ae unities, systematic relations, and non-systematic. pro- 

ilities of existence and occurrence. It affirms that inquiry moves in a 

ate direction and that this direction implies an emergent pro- 
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bability of things and schemes. At that point it stops, for it leaves to 
those competent in specialized departments the task of working out 
precise statements on the unfolding of generalized emergent pro- 


bability. 


6. SPECIES AS EXPLANATORY 


As there are classifications based on the relations of things to our 
senses, so also there are classifications based on the relations of things to 
one another. The latter classifications are explanatory, and they imply 
not only explanatory genera but also explanatory species. 

The key notion in the explanatory species is that any lower species of 
things, T with their conjugates, Ci and their schemes, Sn admit a 
series of coincidental aggregates of events, say Bimo Bim Erin +5 
‘which stand in correspondence with a series of conjugates, Csm» Cin 
Cy) «+, ofa higher genus of things, Tz. 

For example, let Ti stand for the subatomic elements, C; for the 
terms implicitly defined by the laws governing such elements, S for 
all the combinations of laws that yield schemes of recurrence for sub- 
atomic events. Then, the terms of the series, Eiss stand for a sequence 
of aggregates of subatomic events, where each aggregate is merely 
coincidental from the viewpoint of subatomic laws and schemes. Such 
Coincidental aggregates can be represented by symbolic images, and in 
such images there are clues leading to insights that pertain to the higher 
viewpoint of chemistry. Such insights form two levels. A first level 
yields the series of relations constitutive of the periodic table; these rela- 

tions define implicitly the conjugates, Cj; such conjugates both differ- 
entiate the chemical elements, which are the things, Ty, and stand as 
the higher system that makes systematic the coincidental aggregates, 
Eija. A second level yields the multitudinous series of chemical com- 
pounds, where combinations of aggregates, Esya yield new and larger 
aggregates, Eizy that become systematic under the conjugates, Cjy. 

Again, let T; now stand for the chemical clements and compounds, 
C; for the conjugates implicitly defined by their laws, S; for the schemes 
of recurrence that can be explained by chemical laws. Let the terms of 
the series, Eya stand for aggregates of chemical processes, where each 
aggregate is merely coincidental from the chemical viewpoint. Such 
aerncicental manifolds can be imagined symbolically, and in them there 
‘will be clues leading to insights that pertain to the higher viewpoint of 
biology. Again, the insights occur on two levels. Aggregates, Eiz» vary 
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with different kinds of cell; aggregates of aggregates, say Eyyy, vat 
With different kinds of multicellular living things. The things, T, pu 

tho series of biological species. They are higher systems that make 
systematic the coincidental aggregates, Eis, Eyy. The terms defined b 
the relations of the higher systems are the conjugates, C;,, Cjy, which 
vary with variations in the type of the aggregates of processes, Ey; 
Evy. . 

Though the same formal structure yields both the chemical and the 
biological species, the greater complexity of the latter necessitates their 
markedly dynamic characteristics. An inspection of the periodic table 
reveals some elements to be extremely inert, others to be highly un- 
stable, some to possess fewer and others more numerous capacities for 
combination. It follows that chemical elements and compounds will not 
be all equally suitable for the aggregates of processes to be systematized 
biologically. Moreover, in a universe in which concrete events are 
never more than probable, the higher biological system will have the 
function not merely of systematizing what otherwise would be coinci- 
dental but also of extruding what has become inept and intussusceptin, 
E i Again, che fulflmenc of the twofold fanction will be 
only probable, and so there follows a third function of reproduction, of 
starting up a new instance of the system in fresh materials. Again, the 
system can shift its ground; instead of maintaining and reproducing a 
single cell, it can maintain and reproduce an ordered manifold of cel; 
and this shift involves a new dimension of growth and differentiation 
in the functions of the system. Thus, the biological species are a series of 
solutions to the problem of systematizing coincidental aggregates of 
chemical processes. Minor changes in the underlying aggregates yield 
Variations within the species; major changes that are surmounted suc- 
cessfully yield new types of solution and so new species. The existence 
Of a series of such major changes is the biological content of the 
Sequential postulate of generalized emergent probability. 

The third application of the key notion takes the biological organism 
as its lower level and animal sensitivity as its higher system. iready 
e E been a of the biological pattern of experience and of 
a Bice i underlying neural demand functions. The 
eg Ce now ar defined implicitly by the laws of 
een and psychic response, and these conjugates make 
z, ic otherwise merely coincidental aggregates of neural events, 

j However, these neural events occur within an already constituted 
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nervous system which, in great part, would have no function if the 
higher psychic system! did not exist td inform it. 

In this fashion, we are confronted with a basic fact which a mechan- 
istic viewpoint has tended to overlook and to obscutz, namely, that 
immanent intelligibility or constitutive design increases in significance 
as one mounts from higher to still higher systems. The periodic table of 
chemical elements is dominated by atomic numbers and atomic weights 
that are explained by underlying subatomic entities. A first degree of 
freedom appears in the vast diversity of chemical compounds in which 
patterned aggregates of aggregates render subatomic limitations in- 
direct. A second degree of freedom appears in the multicellular plant; 
cach cell is an aggregate of aggregates; and the plant not only is an 
aggregate of cells but.also it is the aggregate determined by its own laws 
of development and growth. A third degree of freedom appears in the 
animal, in which the second degree is exploited to provide the materials 
for the higher system of biological consciousness. In other words, be- 
cause the multicellular structure is an immanently controlled aggregate 
of aggregates of aggregates of aggregates, there is the possibility of an 
organic nervous system that stands in correspondence with a still higher 
psychic system. Hence, while the chemical elements appear as domin- 
ated by the manifolds that they systematize, a multicellular structure is 
dominated by an idea that unfolds in the process of growth, and-this 
idea can itself be subordinated to the higher idea of conscious stimulus 
and conscious response. While chemical compounds and unicellular 
entities systematize aggregates that, at least initially, are put together 
non-systematically, multicellular formations systematize aggregates 
that they themselves assemble in systematic fashion. There follows an 
enormous shift of emphasis and significance from the materials to be 
systematized to the conditioned series of things and schemes that re- 
presents possibilities of systematizing. No doubt, plants and animals 
cannot emerge without the initial aggregation of chemicals in their 
initial cell or without an environment in which there are the possible 
and probable schemes of recurrence in which they function. Yet the 
fulfilment of these necessary conditions seems to differ enormously 
from the developed plant or animal; and the ground of the difference 
is that development has its ultimate basis, not in outer conditions or 
events, but in the realm of intelligible possibility. 

Accordingly, emergent probability has quite different implications 
from the gradual accumulation of small variations that is associated with 
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the name of Darwin. The fundamental clement in emergent pro’ bability 
is the conditioned seties of things and schemes; that series is realized 
cumulatively in accord with successive schedules of probabilities; but 
a species is not conceived as an accumulated aggregate of theoretically 
observable variations; on the contrary, itis an intelligible solution to a 
problem of living in a given environment, where the living is a higher 
systematization of a controlled aggregation of aggregates of aggregates 
of aggregates, and the environment tends to be constituted more and 
more by other living things. This notion of the intelligibility o® species 
differs greatly from Plato's eternal Forms or even ftom Aristotle's 
alleged transference of Forms from their‘ noetic heaven into things. 
Still, it does not take the notion of species out of the realm of the intel- 
ligible and place it in some aggregation of sensible qualities. Though 
later species are solutions to concrete problems in concrete circum- 
stances, though they are solutions that take into account and, as it were, 
rise upon previous solutions, still a solution is the sort of thing that in. 
sight hits upon and not the sort that results from accumulated, observ- 
able differences. 
There is a further point to be made. An explanatory account of 
animal species will differentiate animals not by their organic but by 
their psychic differences. No doubt, there are many reasons for con- 
sidering the study of animals to pertain not to psychology but to bio- 
logy. In the first place, animal consciousness is not accessible to us. 
Secondly, an indirect study of an animal’s psyche through its behaviour 
is difficult, for what is significant is not any instance of behaviour but 
the range of different modes of behaviour relative to another range of 
significantly different circumstances. Thirdly, an indirect study of the 
Psyche through its neural basis is blocked by the peculiar difficulty of a 
correspondence that relates, not conjugates defined by a single system of 
laws, but distinct higher and lower systems of conjugates. Fourthly, it is 
far easier to describe organs and functions. Fifthly, such descriptive 
work may be reconciled more easily with the notion that science deals 
with ‘bodies’. Still, science deals not with ‘bodies’ but with the intelli- 
gible unities of things; it describes, but it does so in order to move on 
towards explanation; and its business is not to follow some line of least 
Fesistance but to triumph in surmounting apparently insoluble diffi- 
culties. In brief, the alleged reasons are excuses. Against them stands a 
fact: the animal pertains to an explanatory genus beyond that of the 
Plant; that explanatory genus turns on sensibility; its specific differences 
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are differences of sensibility; and it is in differences of sensibility that are 
to be found the basis (for differences of organic structure, since that 
structure, as we have seen, possesses a degree of freedem that is limited 
but not controlled by underlying materials and outer circumstances. 
‘The fourth application of the key notion brings us to man. As sensi- 
tive appetite and perception are a higher system of the organic, so in- 
quiry and insight, reflection and judgment, deliberation and choice, are 
a higher system of sensitive process. The content of images provides the 
materials of mathematical understanding and thought; the content of 
sensible data provides the materials of empirical method; the tension 
between incompletely developed intelligence and imperfectly adapted 
sensibility grounds the dialectics of individual and social history. 
Already we have noted the aesthetic liberation of human experience 
from the confinement of the biological pattern and the further practical 
liberation of human living that is brought about inasmuch as man 
grasps possible schemes of recurrence and fulfils by his own action the 
conditions for their realization. Now we must proceed to the root of 
these liberations. They rest on two facts. On the one hand, inquiry and 
insight are not so much a higher system as a perennial source of higher 
systems, so that human living has its basic task in reflecting on systems 
and judging them, deliberating on their implementation and choosing 
between possibilities. On the other hand, there can be in man a peren- 
nial source of higher systems because the materials of such systematiza~ 
tion are not built in his constitution. For an animal to begin anew mode 
of living, there would be needed not only a new sensibility but also a 
new organism. An animal species is a solution to the problem of living, 
so that a new solution would be a new species; for an animal to begin 
to live in quite a new fashion, there would be required not only a 
modification of its sensibility but also a modification of the organism 
that the sensibility systematizes. But in man a new department of 
mathematics, a new viewpoint in science, a new civilization, a new 
philosophy, has its basis, not in a new sensibility but simply in a new 
manner of attending to data and of forming combinations of combina- 
tions of combinations of data. Seeing and hearing, tasting and smelling, 
imagining and feeling, are events with a corresponding neural basis; 
but inquiring and understanding have their basis, not in a neural struc- 
ture, but in a structure of psychic contents. Sensation supposes sense 
organs; but understanding is not another type of sensation with another 
sense organ; it operates with respect to the content of sensation and 


> g 


Concluding Summary 267 


imagination; it represents a still further degree of freedom. A multi- 
cellular formation is an immanently directed aggregation of aggregates 
of aggregates of aggregates. Sensibility is a higher system of otherwise 
coincidental events in the immanently directed aggregation. Intelli- 
gence is the source of a sequence of systems that unify and relate other- 
wise coincidental aggregates of sensible contents. Just as the famous 
experiments on sea urchins reveal the immanent direction of theaggrega~ 
tion of aggregates of aggregates of aggregates, so the constructive and 
repressive censorship exercised preconsciously by intelligence reveals a 
still higher immanent direction that controls the sensible and imagina- 
tive contents that are to emerge into consciousness. 

_ Man, then, is at once explanatory genus and explanatory species. He 
is explanatory genus, for he represents a higher system beyond sensi- 
bility. But that genus is coincident with species, for it is not just a 
higher system but a source of higher systems. In man there occurs the 
transition from the intelligible to the intelligent. 


7. CONCLUDING SUMMARY 


Frequently in the course of reading earlier chapters, the reader may 
have wondered, to the point of impatience and annoyance, why we did 
not begin from the simple and obvious notion of the thing. Now, per- 
haps, he will grant not only that that notion is neither as simple nor as 
obvious as it seems but also that things, since they are concrete syn- 
theses both of the object and of the subject, cannot be treated until there 
are assembled the elements to be synthesized. 

The basic difficulty is from the side of the subject. He is involved in a 
dialectical tension, and he can be made aware of the fact only after he 
has grasped what is meant and what is not meant by inquiry, insight, 
and conception as opposed to sensible data and schematic images. 
Accordingly, our first task was to clarify the nature of insight, and to 
it we devoted our first five chapters. On that foundation, we con- 
structed, first, a pure theory of common sense-and, secondly, an account 
of its dialectical involvement. Only then could we hope to distinguish 
effectively between things and ‘bodies’, between the intelligible unities 
to be grasped when one is within the intellectual pattern of experience 
and, on the other hand, the highly convincing instances of the ‘already 
‘out there now real’ that are unquestioned and unquestionable not only 
for animals but also for the general bias of common sense. 

If that distinction has been drawn effectively, still it does not follow 
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that the reader will always find it convincing. For the distinction is a 
work of intelligence operating in the intellectual pattern of experience. 
No one can hope to live exclusively in that pattern. As soon as anyone 
moves from that pattern to the dramatic pattern of his intercourse with 
others or the practical pattern of his daily tasks, things as intelligible 
unities once more will take on for him the appearance of unreal specu- 
lation while ‘bodies’ or instances of the ‘already out there now real’ will 
resume the ascendency that they acquired without opposition in his 
infancy. Accordingly, the attainment of a critical position means not 
merely that one distinguishes clearly between things and ‘bodies’ but 
also that one distinguishes between the different patterns of one’s own 
experience and refuses to commit oneself intellectually unless one is 
operating within the intellectual pattern of experience. Inversely, it 
is the failure to reach the full critical position that accounts for the end- 
less variety of philosophic positions so rightly lamented by Kant; and 
it is by a dialectical analysis, based on the full critical position, that one 
can hope to set up a philosophy of philosophies in the fully reflective 
manner that at least imperfectly was initiated by Hegel and still is de- 
manded by modern needs. But, clearly enough, these points can be de- 
veloped only after we have answered questions on the nature of 
rational consciousness, of critical reflection, of judgment, of the notions 
of being and objectivity. 

To revert from these high matters, which belong to later chapters, 
we turn from the dialectical involvement of the thing as subject to the 
thing as object. Things are concrete, intelligible unities. As such, all are 
alike. Still they are of different kinds, not merely when described in 
terms of their relations to us, but still more so when explained in terms 
of their relations to one another. For there is a succession of higher view- 
points; each is expressed in its own system of correlations and implicitly 
defined conjugates; and each successive system makes systematic what 
otherwise would be merely coincidental on the preceding viewpoint. 
In this fashion, one proceeds from the subatomic to the chemical, from 
the chemical to the biological, from the biological to the sensitive, and 
from the sensitive to the intelligent. Moreover, emergent probability is 
extended to realize cumulatively, in accord with successive schedules of 
probabilities, a conditioned series not only of schemes of recurrence but 
also of things. The conditioned series reveals not only an increasing 
systematization of events but also an increasing liberation of serial pos- 
sibilities from limitations and restrictions imposed by previous realiza- 
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tions. Plants and, still more so, animals function, not in this or that 
scheme of recurrence, but in any of ever increasing ranges of schemes. 
Man invents his own schemes and produces by his labour and his con- 
ventions the conditions for their actuality. Again, there is an immanent 
direction in the aggregation of aggregates in the multicellular forma- 
tions that is exploited by plants and animals; there is a similar immanent 
direction exercised by the censorship over contents to emerge into con- 
sciousness; and so, in the limiting case of man, the intelligible yields to 
the intelligent, and the higher system is replaced by a perennial source 
of higher systems. 

This view of the thing is opposed by other views. The uncritical 
mechanist supposes that things are ‘bodies’ and that the unities and 
systems, grasped by intelligence, are merely subjective contents of 
merely subjective activities. No doubt, if subjectivity is simply the 
opposite of ‘body’, then what is grasped by intelligence is merely sub- 
jective. But it is not quite so clear that ‘objectivity’ and ‘body’ are con- 
vertible terms. The uncritical realist would dispute our account of 
explanatory genera and species; on his view the empirical scientist under- 
stands, not reality but phenomena; beyond the unities and relations, 
grasped by the scientist, there is a deeper reality, a metaphysical essence, 
apprehended by philosophic intuition. But what is this philosophic in- 
tuition? I have looked for it and failed to find it. I know no reason for 
affirming its occurrence, and I know no reason for refusing to identify 
the alleged metaphysical essence with the already quite precisely de- 
fined notion of ‘body’. 

Besides the uncritical mechanists and the uncritical realists, there is a 
variety of more or less critical positions. Before we tackle them, let us 
ask ourselves a rather pertinent question. All along we have been con- 
cerned with insight, with what it is to understand. But among the more 
Conspicuous properties of understanding is its liability to incomplete- 
ness, inadequacy, error. What we have ventured to say about mathe- 
matics, empirical science, common sense, things, may be quite coherent 
and intelligible. Still, that is not enough. Is it correct? Are things so? 
Have we been offering mere airy specplations? 
` Our answer is threefold. With regard to what has been put forward, 
itis quite enough for our purpose that what has been said is coherent 
and intelligible; for our purpose has been to reveal the nature of insight 
and to indicate its basic role in human knowledge; the fact that there 
are other views more coherent and more intelligible as well as more satis- 
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factory than our own on mathematics and empirical method, on com- 
mon sense and things, will not change our account of insight but con- 
firm it. Secondly, there has been raised the second type of question, 
Is it so? Such are the questions, not of intelligent inquiry, but of critical 
reflection. It is to such questions and to the possibility of answering 
them that the following chapters are devoted. Thirdly, just as an 
account of insight is an account of method and so an account of what 
method cannot but yield at the term of inquiry, so also an account of 
critical reftection and the possibility of judgment will reveal unavoid~ 
able judgments. Those unavoidable judgments will be our answer to 
the question whether we are indulging in airy speculation or not. 





CHAPTER IX 


THE NOTION OF JUDGMENT 


first determination of the notion of judgment is reached by relat- 
ing it to propositions. 
For present purposes it will suffice to distinguish 


(1) utterance, 
(2) sentence, and 
(3) proposition, 


in the following summary manner. 

If you say ‘The king is dead’ and I say “The king is dead’, then there 
are two utterances but only one sentence. 

If you say ‘Der König ist tot’ and I say “The king is dead’, then there 
are two utterances and two sentences but only one proposition. 

Similarly, if you write in decimal notation ‘2+2=4' and I write in 
binary notation ‘ro+ 10= 100’, again there are two utterances and two 
sentences but only one proposition. 

Further, it will be supposed that utterances may be spoken, written, 
or merely imagined, and that the imagining may be visual, auditory, or 
motor; again, grammarians distinguish declarative, interrogative, opta- 
tive, and exclamatory sentences, but of these only the declarative 
corresponds to the proposition, 

Now with regard to propositions there are two distinct mental 
attitudes; one may merely consider them; or, one may agree or disagree 
with them. Thus, what I write, I also affirm; but what you are reading, 
you may neither affirm nor deny but merely consider. 

A proposition, then, may be simply an object of thought, the content 
of an act of conceiving, defining, thinking, supposing, considering. 

But a proposition, also, may be the content of an act of judging; and 
then it is the content of an affirming or denying, an agreeing or dis- 
agreeing, an assenting or dissenting. 

A second determination of the notion of judgment is reached by 
telating it to questions. 

_ Questions fall into two main classes. There are questions for reflec- 
tion, and they may be met by answering ‘Yes’ or ‘No’. There are ques- 
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tions for intelligence, and they may not be met by answering ‘Yes’ or 
‘No’. 

Thus, one may ask, ‘Is there a logarithm of the square root of minus 
one?” This is a question for reflection, It is answered correctly by saying 
“Yes’. On the other hand, though it would be a mistake to answer 
‘No’, still that answer would make sense. But if one asks, “What is the 
logarithm of the square root of minus one?” there is no sense in answer- 
ing either ‘Yes’ or ‘No’. The question is not for reflection but for intel- 
ligence. The only appropriate answer is to show that the square root of 
minus one results from raising a given base to a certain power. 

Our second determination of the notion of judgment is, then, that 
judging is answering ‘Yes’ or ‘No’ to a question for reflection. 

A third determination of the notion of judgment is that it involves a 
personal commitment. As de la Rochefoucauld remarked, ‘Everyone 
complains of his memory but no one of his judgment.’ One is ready to 
confess to a poor memory because one believes that memory is not 
within one’s power. One is not ready to confess to poor judgment be- 
cause the question for reflection can be answered not only by ‘Yes’ or 
‘No’ but also by ‘I don’t know’; it can be answered assertorically or 
modally, with certitude or only probability; finally, the question as 
presented can be dismissed, distinctions introduced, and new questions 
substituted.” The variety of possible answers makes full allowance for 
the misfortunes and shortcomings of the person answering, and by the 
same stroke it closes the door on possible excuses for mistakes. A judg- 
ment is the responsibility of the one that judges. It is a personal com- 
mitment. 

However, just what a person is, or what responsibility is, or why the 
person is responsible for his judgments, are further questions that cannot 
be considered as yet. We now observe the fact and leave explanation to 
more appropriate occasions. 

On the basis of the foregoing determinations we next attempt to 
relate judgment to the general structure of our cognitional process. We 
distinguish a direct and an introspective process, and in both of these 
we distinguish three levels: a level of presentations, a level of intelli- 
gence, and a level of reflection. 

Hitherto, our inquiry has centred on the level of intelligence. It con- 
sists in acts of inquiry, understanding, and formulation. Thus, the ques- 
tion, “What is it?” leads to a grasp and formulation of an intelligible 
unity-identity-whole in data as individual. The question, “Why?” leads 
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to a grasp and formulation of a law, a correlation, a system. The ques- 
tion, ‘How often?” leads to a grasp and formulation of an ideal fre- 
quency from which actual frequencies non-systematically diverge. 

Our account of the classical and statistical phases ofempirical method, 
of the notion of the thing, of explanatory abstraction and system, has 
been concerned with the level of intelligence in cognitional process. 

However, this level of intelligence presupposes and complements 
another level. Inquiry presupposes elements in knowledge about which 
inquiry is made. Understanding presupposes presentations to be under- 
stood. Formulation expresses not only what is grasped by understand- 
ing but also what is essential to the understanding in the understood, 
This prior level was described in the chapter on common sense. It is the 
level of presentations. Its defining characteristic is the fact that it is pre- 
supposed and complemented by the level of intelligence, that it sup- 
plies, as it were, the raw materials on which intelligence operates, that, 
ina word, itis empirical, given indeed but merely given, open to under- 
standing and formulation but by itself not understood and in itself 
ineffable. 

Thirdly, the level of intelligence, besides presupposing and comple- 
menting an initial level, is itself presupposed and complemented by a 
further level of reflection. 

The formulations of understanding yield concepts, definitions, objects 
of thought, suppositions, considerations. But man demands more. 
Every answer to a question for intelligence raises a further question for 
reflection. There is an ulterior motive to conceiving and defining, 
thinking and considering, forming suppositions, hypotheses, theories, 
systems. That motive appears when such activities are followed by the 
question, ‘Is it so?” We conceive in order to judge. As questions for in- 
telligence, What? and Why? and How often?, stand to insights and 
formulations, so questions for reflection stand to a further kind of in- 
sight and to judgment. It is on this third level that there emerge the 
notions of truth and falsity, of certitude and the probability that is not 
a frequency but a quality of judgment. It is within this third level that 
there is involved the personal commitment that makes one responsible 
for one’s judgments. It is from this third level that come utterances to 
express one’s affirming or denying, assenting or dissenting, agreeing 
or disagreeing. 

_ Tt will be useful to represent schematically the three levels of cogni- 
tional process, 
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I. Data, Perceptual Images. Free Images. Utterances. 
IL. Questions for Intelligence. Insights, Formulations. 
IIL. Questions for Reflection. Reflection. Judgment. 


The second level presupposes and complements the first. The third level 
presupposes and complements the second, The exception lies in free 
images and utterances which commonly are under the influence of the 
higher levels before they provide a basis for inquiry and reflection. 
Further, by questions for intelligence and reflection are not meant 
utterances or even conceptual formulations; by the question is meant 
the attitude of the inquiring mind that effects the transition from the 
first level to the second and, again, the attitude of the critical mind that 
effects the transition from the second level to the third, Finally the 
scheme is anticipatory inasmuch as the nature of reflection comes up for 
discussion only in the next chapter. 

Now, as has been remarked, the three levels of the cognitional pro- 
cess operate in two modes. Data include data of sense and data of con- 
sciousness, Data of sense include colours, shapes, sounds, odours, tastes, 
the hard and soft, rough and smooth, hot and cold, wet and dry, and so 
forth. The direct mode of cognitional process begins from data of 
sense, advances through insights and formulations to reach reflection 
and judgment. Thus, empirical science pertains to the direct mode of 
cognitional process. On the other hand, the data of consciousness con- 
sist of acts of seeing, hearing, tasting, smelling, touching, perceiving, 
imagining, inquiring, understanding, formulating, reflecting, judging, 
and so forth, As data, such acts are experienced; but, as experienced, 
they are not described, distinguished, compared, related, defined, for 
all such activities are the work of inquiry, insight, and formulation 
Finally, such formulations are, of themselves, just hypotheses; they 
may be accurate or inaccurate, córrect or mistaken; and to pronounc 
upon them is the work of reflection and judgment. Thus, the thre 
levels of the direct mode of cognitional process provide the data for the 
introspective mode; and as the direct mode, so also the introspective 
unfolds on the three levels, an initial level of data, a second level of 
understanding and formulation, and a third level of reflection and 
judgment. 

The foregoing offers an analysis of cognitional process. A whole is 
divided into different levels; on each level different kinds of operation 
are distinguished and related; each level is related to the others; and two 











>. comm 


The Notion of Judgment 275 


modes of the whole process are contrasted. But analysis prepares the 
way for synthesis. Accordingly, we have now to ask how the various 
elements come together to constitute knowing. As yet, we are unpre- 
pared to answer the Kantian question that regards the constitution of the 
telation of knowing subject and known object. Our concern is the 
more elementary question of the unification of the contents of several 
acts into a single known content. 

To this the general answer has already been indicated. Contents of 
different acts come together inasmuch as the earlier are incomplete 
without the later while the later have nothing to complete without the 
earlier. Questions for intelligence presuppose something to be under- 
stood, and that something is supplied by the initial level. Understand- 
ing grasps in given or imagined presentations an intelligible form 
emergent in the presentations. Conception formulates the grasped idea 
along with what is essential to the idea in the presentations. Reflection 
asks whether such understanding and formulation are correct. Judg- 
ment answers that they are or are not. 

The cognitional process is thus a cumulative process; later steps 
presuppose earlier contributions and add to them. However, not all 
additions have the same significance, Some are merely provisional, as are 
free images. Some put together in a new mode the contributions of 
previous acts; thus, abstract formulation puts generally what insight 
grasps in a particular presentation. Finally, some constitute, as it were, 
the addition of new dimensions in the construction of the full cogni- 
tional content; and it is this addition of a new dimension that forms the 
basis of the distinction between the three levels of presentation, intelli- 
gence, and reflection. 

From this viewpoint one may distinguish between the proper and 
the borrowed content of judgment. 

The proper content of a judgment is its specific contribution to 
cognitional process. This consists in the answers ‘Yes’ or ‘No’. 

The borrowed content of a judgment is twofold, There is the direct 
borrowed content that is found in the question to which one answers 
"Yes or ‘No’; and there is the indirect borrowed content that emerges 
in the reflective act linking question and answer, that claims the ‘Yes’ 
or ‘No’ to be true and, indeed, either certainly or only probably true. 

_ Thus, the direct borrowed content of the judgment, ‘I am writing’ 
is the question, ‘Am I writing?” The proper content of that judgment 


isthe answer, ‘Yes’, ‘Iam’, The indirect borrowed content of the same 
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judgment is the implicit meaning, ‘It certainly is true that I am writing.” 

Again, from the same viewpoint, the judgment may be described as 
the total increment in cognitional process. 

Every clement in that process is at least a partial increment. It makes 
some contribution to knowing. But the judgment is the last act in the 
series that begins from presentations and advances through understand- 
ing and formulation ultimately to reach reflection and affirmation or 
denial. Thus, the proper content of judgment, the ‘Yes’ or ‘No’, is the 
final partial increment in the process. But this proper content is mean- 
ingless apart from the question it answers. With the question it forms 
an integrated whole. But the question takes over a formulation from 
the level of intelligence, and that formulation draws upon both insight 
and presentation. It follows that the judgment as a whole is a total in- 
crement in cognitional process, that it brings to a close one whole step 
in the development of knowledge. 

Finally, there is the contextual aspect of judgment. Though single 
judgments bring single steps in inquiries to their conclusion, still the 
single steps are related to one another in a highly complex fashion. 

The most general aspects of cognitional context are represented by 
logic and dialectic. Logic is the effort of knowledge to attain the coher- 
ence and organization proper to any stage of its development. Dia- 
lectic, on the other hand, rests on the break-down of efforts to attain 
coherence and organization at a given stage and consists in bringing to 
birth a new stage in which logic again will endeavour to attain coher- 
ence and organization. 

From the viewpoint of the logical ideal, every term has one and only 
one precise meaning, every relation of every term to every other term 
is set down in an unequivocal proposition, the totality of propositions 
is neatly divided into primitive and derived, the derived may all be 
obtained by the rules of inference from a minimum number of primi- 
tive propositions, no proposition contradicts any other and, finally, the 
employment of the principle of excluded middle does not introduce 
undefined or false suppositions as does the question, ‘Have you or have 
you not stopped beating your wife?” 

Now the pursuit of the logical ideal, so far from favouring a static 
immobility, serves to reveal the inadequacy of any intermediate stage 
in the development of knowledge. The more deeply it probes, the 
more effectively it forces the cognitional process to undergo a radical 
revision of its terms and postulates and so to pursue the logical ideal 
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from a new base of operations, However, such revision has its limits, 
for there is no revision of revisers themselves, They are subject to the 
general conditions of beginning from presentations, advancing through 
insights and formulations, to terminate with reflections and judgments. 
Their insights are acts of grasping concrete unities, systematic regular- 
ities, or ideal frequencies. Their judgments åre personal commitments 
to a ‘Yes’ or ‘No’; both answers cannot be given to the same question; 
and, under ideal conditions, cither one of the two answers has to be 

iven. The simple fact of the uniformity of nature in revisers provides 
both logic and dialectic with an immutable ultimacy. 

Within the general schemes of logic and dialectic, the contextual 
aspect of judgment appears in three manners, 

There is the relation of the present to the past. Thus, past judgments 
remain with us. They form a habitual orientation, present and opera- 
tive, but only from behind the scenes. They govern the direction of 
attention, evaluate insights, guide formulations, and influence the 

tance or rejection of new judgments. Previous insights remain 
with us. They facilitate the occurrence of fresh insights, exert their in- 
fluence on new formulations, provide presuppositions that underlie 
new judgments whether in the same or in connected or in merely 
analogous fields of inquiry. Hence, when a new judgment is made, 
there is within us a habitual context of insights and other judgments, 
and it stands ready to elucidate the judgment just made, to comple- 
ment it, to balance it, to draw distinctions, to add qualifications, to 
provide defence, to offer evidence or proof, to attempt persuasion. 

Secondly, there are the relations within the present. Existing judg- 
ments may be found to conflict, and so they release the dialectical pro- 
cess. Again, though they do not conflict, they may not be completely 
independent of each other, and so they stimulate the logical effort for 
organized coherence. 

_ Thirdly, there are the relations of the present to the future. The ques- 
tions we answer are few compared to the questions that await an 
answer. Knowing is a dynamic structure. If each judgment is a total 
increment consisting of many parts, still it is only a minute contribu- 
tion towards the whole of knowledge. But, further, our knowing is 
dynamic in another sense. bis irretrievably habitual. For we can make 

jut one judgment at a time, and one judgment cannot bring all we 
Know into the full light of actual knowing. A judgment may be very 
Comprehensive and so bear witness to the depth and breadth of our 
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perspectives. It may be very concrete and so reveal our grasp of nuance 
and detail. But it cannot be both comprehensive and concrete. All we 
know is somehow with us; itis present and operative within our know- 
ing; but it lurks behind the scenes and it reveals itself only in the exacti- 
tude with which cach minor increment to our knowing is effected. 
The business of the human mind in this life seems to be, not contempla- 
tion of what we know, but relentless devotion to the task of adding in- 
crements to a merely habitual knowledge. 


CHAPTER X 
REFLECTIVE UNDERSTANDING 


ike the acts of direct and introspective understanding, the act of re- 

flective understanding is an insight. As they meet questions for in- 
ence, it meets questions for reflection. As they lead to definitions 
and formulations, it leads to judgments. As they grasp unity, or system, 
or ideal frequency, it grasps the sufficiency of the evidence for a pro- 
spective judgment. 

When Archimedes shouted his ‘Eureka!', he was aware of a signi- 
ficant addition to his knowledge, but it is not likely that he would have 
been able to formulate explicitly just what a direct insight is. Similarly, 
we perform acts of reflective understanding, we know that we have 
grasped the sufficiency of the evidence for a judgment on which we 
haye been deliberating, but without prolonged efforts at introspective 
analysis we could not say just what occurs in the reflective insight. 
What we know'is that to pronounce judgment without that reflective 
grasp is merely to guess; again, what we know is that, once that grasp 
has occurred, then to refuse to judge is just silly. 

Accordingly, the present section will be an effort to determine what 
precisely is meant by the sufficiency of the evidence for a prospective 
judgment. There is presupposed a question for reflection, ‘Is it sc?” 
There follows a judgment, ‘It isso.’ Between the two there is a marshall- 
ing and weighing of evidence. But what are the scales on which 
evidence is weighed? What weight must evidence have, if one is to 
Pronounce a ‘Yes’ ot a ‘No’? 

Unfortunately, the more complex judgments become, the more 
complex is the analysis of the grounding act of reflective understand- 
ing. The whole answer cannot be given at once and partial answers are 
incomplete. Hence, we shall begin from a very general statement and 
then illustrate its meaning from the form of deductive inference. Next, 
We shall turn to the concrete judgments of everyday life, and consider 
an turn concrete judgments of fact, judgments on the correctness of in- 
Sights into concrete situations, and finally the occurrence of analogies 
and generalizations. In the third place there will be considered the 
Judgments of empirical science, the radical difference of such judg- 
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ments from those of ordinary living, the nature of scientific generaliza- 
tion and verification, and what is meant by the probability of scientific 
opinions. Fourthly, analytic propositions and principles are distin- 
guished and their criteria investigated. Fifthly, the nature of mathe- 
matical judgments is considered. Finally, we may add that philosophic 
judgments are not treated in this chapter, for they can be examined 
satisfactorily only after further elements in the problem have been set 


forth. 
I. THE GENERAL FORM OF REFLECTIVE INSIGHT 

To grasp evidence as sufficient for a prospective judgment is to grasp 
the prospective judgment as virtually unconditioned. 

Distinguish then between the formally and the virtually uncondi- 
tioned. The formally unconditioned has no conditions whatever. The 
virtually unconditioned has conditions indeed but they are fulfilled. 

‘Accordingly, a virtually unconditioned involves three elements, 
namely: 

(1) a conditioned, 

(2) a link between the conditioned and its conditions, and 

(3) the fulfilment of the conditions. 

Hence, a prospective judgment will be virtually unconditioned if 

(1) it is the conditioned, 

(2) its conditions are known, and 

(3) the conditions are fulfilled. 





By the mere fact that a question for reflection has been put, the pros- 
pective judgment is a conditioned; it stands in need of „evidence 
sufficient for reasonable pronouncement. The function of reflective 
understanding is to meet the question for reflection by transforming the 
prospective judgment from the status of aconditioned to the status of a 
virtually unconditioned; and reflective understanding effects this trans- 
formation by grasping the conditions of the conditioned and their 
fulfilment. 

Such is the general scheme and we proceed to illustrate it from the 
form of deductive inference. Where A and B each stand for one or 
mote propositions, the deductive form is: 

If A, then B. 
But A. 
Therefore B. 
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For instance: 
If X is material and alive, X is mortal. 
But men are material and alive. 
Therefore, men are mortal. 


Now the conclusion is a conditioned, for an argument is needed to 
support it.. The major premise links this conditioned to its conditions, 
Gr ivaffirms, If A, then B. The minor premise presents the fulfilment 
of the conditions, for it affirms the antecedent, A. The function, then, 
of the form of deductive inference is to exhibit a conclusion as virtually 
unconditioned, Reflective insight grasps the pattern, and by rational 
compulsion there follows the judgment. 

However, deductive inference cannot be the basic case of judgment, 
for it presupposes other judgments to be true. For that reason we have 
said that the form of deductive inference is merely a clear illustration 
of what is meant by grasping a prospective judgment as virtually un- 
conditioned. Far more general than the form of deductive inference is 
the form of reflective insight itself. If there is to be a deduction, the link 
between the conditioned and its conditions must be a judgment, and 
the fulfilment of the conditions must be a farther judgment. But judg- 
ments are the final products of cognitional process. Before the link be- 
tween conditioned and conditions appears in the act of judgment, it 
existed in a more rudimentary state within cognitional process itself. 
Before the fulfilment of conditions appears in another act of judgment 
it too was present in a more rudimentary state within cognitional pro- 
cess. The remarkable fact about reflective insight is that it can make use 
of those more rudimentary clements in cognitional process to reach the 
virtually unconditioned. Let us now see how this is done in various 
cases. 


2, CONCRETE JUDGMENTS OF FACT 


‘Suppose a man to return from work to his tidy home and to find the 

windows smashed, smoke in the air, and water on the floor. Suppose 

4 to pas the extremely restrained judgment of fact, Something 

ened. The question i 

aed acs is, not whether he was right, but how he 
The conditioned will be the judgment that something happened. 

eae fulfilling conditions will be two sets of data: the remembered 

data of his home as he lf it in the morning; the present data of his 
lome as he finds it in the evening, Observe that the fulfilling condi- 
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tions are found on the level of presentations. They are not judgments, 
as is the minor premise of syllogisms. They involve no questions for in- 
telligence nor insights nor concepts. They lie simply on the level of past 
and present experience, of the occurrence of acts of seeing and smelling. 

The link between the conditioned and the fulfilling conditions is a 
structure immanent and operative within cognitional process. It is not 
a judgment. It is not a formulated set of concepts, such as a definition. 
Ic is simply a way of doing things, a procedure within the cognitional 
field. 

The genéral form of all such structures and procedures has already 
been outlined in terms of the three levels of presentations, intelligence, 
and reflection. Specializations of the general form may be exemplified 
by the classical and statistical phases of empirical method, by the notion 
of the thing, and by the differences between description and explana- 
tion. However, such accounts of the general form and its specializa~ 
tions pertain to introspective analysis. Prior to such an investigation and 
formulation, the structures and procedures exist and operate; nor, in 
general, do they operate any better because the analysis has been 
effected. 

Now, iù the particular instance under consideration, the weary 
worker not only experiences present data and recalls different data but 
by direct insights he refers both sets of data to the same set of things 
which he calls his home. The direct insight, however, fulfils a double 
function. Not merely are two fields of individual data referred to one 
identical set of things but a second level of cognitional process is added 
to a first, The two together contain a specific structure of that process, 
which we may name the notion of knowing change. Just as knowing 
a thing consists in grasping an intelligible unity-identity-whole in indi- 
vidual data, so knowing change consists in grasping the same identity 
or identities at different times in different individual data. If the same 
thing exhibits different individual data at different times, it has changed 
If there occurs a change, something has happened. But these are state- 
ments. If they are affirmed, they are judgments. But prior to being 
either statements or judgments, they exist as unanalysed structures or 
procedures immanent and operative within cognitional process. It is 
such a structure that links the conditioned with the fulfilling conditions 
in the concrete judgment of fact. 

The three elements have been assembled. On the level of presenta- 
tions there are two sets of data. On the level of intelligence there is an 
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insight referring both sets to the same things. When both levels are 
taken together, there is involved the notion of knowing change. Re- 
flective understanding grasps all three as a virtually unconditioned to 
ground the judgment, Something happened. 

While our illustrative instance was as simple as it could be, still it 
provides the model for the analysis of more complex instances of the 
concrete judgment of fact. The fulfilling conditions may be any com- 
bination of data from the memories of a long life, and their acquisition 
may have involved exceptional powers of observation. The cognitional 
structure may suppose the cumulative development of understanding 
exemplified by the man of experience, the specialist, the expert. Both 
complex data and a complex structure may combine to yield a virtually 
unconditioned that introspective analysis could hardly hope to repro- 
duce accurately and convincingly. But the general nature of the con- 
crete judgment of fact would remain the same as in the simple case we 
considered. 

However, the reader is probably asking how we know whether the 
insights that constitute the pivot of such structures are themselves cor- 
rect. To this point we have now to turn. 


3. INSIGHTS INTO CONCRETE SITUATIONS 


Direct and introspective insights arise in response to an inquiring 
attitude. There are data to be understood; inquiry secks understanding; 
and the insight arises as the relevant understanding. But a mere bright 
idea is one thing, and a correct idea is another. How do we distinguish 
between the two? 

The question is asked not in its full generality but with respect to 
concrete situations that diverge from our expectations and by that 
divergence set us a problem. Thus, to retain our former illustration, the 
man on returning home might have said, There has been a fire. Since 
there no longer was any fire, that judgment would suppose an insight 
that put two and two together. Our question is on what grounds such 
an insight could be pronounced correct. 
ee 7 cheer that res not only arise in answer to questions 
Brie " y further questions. Observe, moreover, that 
F her questions are of two kinds. They may stick to the initial 
issue, or they may go on to raise distinct issues. What started the fire? 
“Ss is my wife? Observe, thirdly, that the transition to distinct 

may result from very different reasons; it may be because different 
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interests supervene to draw attention elsewhere; but it may also be be- 
cause the initial issue is exhausted, because about it there are no further 
questions to be asked. 

Let us now distinguish between vulnerable and invulnerable insights. 
Insights are vulnerable when there are further questions to be asked on 
the same issue. For the further questions lead to further insights that 
certainly complement the initial insight, that to a greater or less extent 
modify its expression and implications, that perhaps lead to an entirely 
new slant on the issue. But when there are no further questions, the in- 
sight is invulnerable, For it is only through further questions that there 
tise the further insights that complement, modify, or revise the initial 
approach and explanation. 

Pow this reveals a law immanent and operative in cognitional pro- 
cess, Prior to our conceptual distinction between correct and mistaken 
insights, there is an operational distinction between invulnerable and 
vulnerable insights. When an insight meets the issue squarely, when it 
hits the bull’s eye, when it settles the matter, there are no futher ques- 
tions to be asked and so there are no further insights to challenge the 
initial position. But when the issue is not met squarely, there are further 
questions that would reveal the unsatisfactoriness of the insight and 
would evoke the further insights that put a new light on the matter. 

Such, then, is the basic element in our solution. The link between the 
conditioned and its conditions is a law immanent and operative in cog- 
nitional process. The conditioned is the prospective judgment, This or 
that direct or introspective insight is correct. The immanent law of 
cognitional process may be formulated from our analysis, Such an in- 
sight is correct, if there are no further, pertinent questions. 

‘At once it follows that the conditions for the prospective judgment 
are fulfilled when there are no further, pertinent questions, 

Note that it is not enough to say that the conditions are fulfilled when 
no further questions occur to me. The mere absence of further ques- 
tions in my mind can have other causes. My intellectual curiosity may 
be stifled by other interests. My eagerness to satisfy other drives may 
refuse the further questions a chance to emerge. To pass judgment in 
that case is to be rash, to leap before one looks. 

‘As there is rash judgment, so also there is mere indecision. As the 
mete absence of further questions in my mind is not enough, so it is too 
much to demand that the very possibility of further questions has to be 
excluded. If, in fact, there are no further questions, then, in fact, the in- 
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sight is invulnerable if, in fact, the insights invulnerable, then, in fact, 
the judgment approving it will be correct. ; 

But how is one to strike this happy balance between rashness and 
indecision? How is one to know when it is reached? Were there some 
simple formula or recipe in answer to such questions, then men of good 
judgment could be produced at will and indefinitely. All we can 
Attempt is an analysis of the main factors in the problem and an outline 
of the general nature of their solution. 

In the first place, then, one has to give the further questions a chance 
to arise. The seed of intellectual curiosity has to grow into a rugged 
tree to hold its own against the desires and fears, conations and appe- 
tites, drives and interests, that inhabit the heart of man. Moreover, 
very insight has its retinue of presuppositions, implications, and applic 
cations. One has to take the steps needed for that retinue to come to 
light. The presuppositions and implications of a given insight have to 
knit coherently with the presuppositions and implications of other in- 
sights. Its possibilities of concrete application have to enter into the 
field of operations and undergo the test of success or failure. I do not 
mean, of course, that concrete living is to pursue this logical and opera- 
tional expansion in the explicit, deliberate, and elaborate manner of the 
scientific investigator. But I do mean that something equivalent is to be 
sought by intellectual alertness, by taking one’s time, by talking things 
over, by putting viewpoints to the test of action. : 

In the second place, the prior issue is to be noted. Behind the theor’ 
of correct insights, there is a theory of correct problems. It was to dovlge 
this prior issue that we supposed a concrete situation that diverges from 
‘our expectations and by that divergence defines a problem. In other 
words, there has been postulated an inquirer that understands the back- 
ground of the situation and so knows what is to be expected; there also 
has been postulated a problem that exists, that is accurately defined by 
the divergence of the situation from current expectations, that in turn 
provides a definition of the pertinence of any further questions. 
mos Benen o sying that good judgment about any insight 
ea pee? m ae of a large number of other, con- 
Boni, ights. But before attempting to break this vicious 
‘nae s assure ourselves of the fact of its existence. Children ask end- 

E Enr pe no ne about their intellectual curiosity; but so 
Eor g them with good judgment, we do not suppose them 
he age of reason before their seventh year. Young men and 
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women have the alertness of mind that justifies their crowding into 
schools and universities, but the law doubts the soundness of their 
judgment and regards them as minors, while Aristotle denied they had 
‘enough experience to study ethics with profit. Nor is there merely the 
initial difficulty of acquisition but, as well, there is the subsequent 
necessity of keeping in touch. The man that returns to a field of com- 
merce or industry, to a profession or a milieu, in which once he was 
completely at home, may try to carry on from where he left off. But 
unless from mistakes and minor ineptitudes he learns to be more wary, 
he is merely inviting blunders and disaster. Good judgment about con- 
crete insights presupposes the prior acquisition of an organized set of 
complementary insights. 

In the third place, then, there is the process of learning. It is the 
gradual acquisition and accumulation of insights bearing on a single 
domain, During that process one’s own judgment is in abeyance. It is 
being developed and formed but it has not yet reached the maturity 
needed for its independent exercise. For the gradual acquisition and 
accumulation of insights are not merely a matter of advancing in direct 
or introspective understanding. At the same time, intellectual curiosity 
is asserting itself against other desires. At the same time, the logical 
retinues of presuppositions and implications of each insight are being 
expanded either to conflict and provoke further questions or else to 
mesh into coherence. At the same time, operational possibilities are 
envisaged to be tested in thought experiments, to be contrasted with 
actual practice, to'be executed in ventures that gradually increase in 
moment and scope to enlighten us by failures and to generate con- 
fidence through success. 

So it is the process of learning that breaks the vicious circle. Judg- 
ment on the correctness of insights supposes the prior acquisition of a 
large number of correct insights. But the prior insights «re not correct 
because we judge them to be correct. They occur within a self- 
correcting process in which the shortcomings of each insight provoke 
further questions to yield complementary insights. Moreover, this self- 
correcting process tends to a limit. We become familiar with concrete 
situations; we know what to expect; when the unexpected occurs, we 
can spot just what happened and why and what can be done to favour 
or to prevent such a recurrence; or, if the unexpected is quite novel, 
we know enough to recommence the process of learning and we can 
recognize when, once more, that self-correcting process reaches its 
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limit in familiarity with the concrete situation and in easy mastery of it. 

In the fourth place, rashness and indecision commonly have a basis in 
temperament. Apart from occasional outbursts, that we view as out of 
character, the rash man nearly always is quite sure and the indecisive 
man regularly is unable to make up his mind. In such cases it is not 
enough to point out that learning is a self-correcting process that tends 
to a limit or that, while the limit is not marked with a label, still its at- 
tainment is revealed by a habitual ability to know just what is up. For 
unless a special effort is made to cope with temperament itself, the rash 
man continues to presume too quickly that he has nothing more to 
Jearn, and the indecisive man continues to suspect that deeper depths of 
shadowy possibilities threaten to invalidate what he knows quite well. 

Finally, we note that we leave to another occasion a discussion of the 
philosophic opinions that no one ever can be certain, Our immediate 
purpose is to explain the facts. Human judgments and refusals to judge 
oscillate about a central mean. If the precise locus of that divide can 
hardly be defined, at least there are many points on which even the rash 
would not venture to pronounce and many others on which even 
the indecisive would not doubt. What, then, is the general form of 
such certitude of ignorance and such certitude of knowledge? 

Our answer is in terms of the virtually unconditioned. There occurs 
a reflective insight in which at once one grasps 


(1) a conditioned, the prospective judgment that a given direct or 
introspective insight is correct, 

(2) a link between the conditioned and its conditions, and this on 
introspective analysis proves to be that an insight is correct if it is in- 
vulnerable and it is invulnerable if there are no further, pertinent ques- 
tions, and 

(3) the fulfilment of the conditions, namely, that the given insight 
does put an end to further, pertinent questioning and that this occurs in 
a mind that is alert, familiar with the concrete situation, and intel~ 
lectually master of it. 


4. CONCRETE ANALOGIES AND GENERALIZATIONS 

Two brief corollaries have to be drawn. 
_ An argument from analogy assumes that some concrete situation, A, 
is correctly understood. It argues that some other similar situation, B, 
is to be understood in the same fashion. 
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A generalization makes the same assumption to argue that any other 
similar situation, X, is to be understood in the same fashion. 

Tm both cases what is at work is the law, immanent and operative in 
cognitional process, that similars are similarly understood. Unless there 
is a significant difference in the data, there cannot be a difference in 
Mindertanding the data. This point has already been made in discussing 
the heuristic procedure of the classical phase of empirical method. 
Clearly enough, it holds not merely for regularities, rules, laws, corre- 
lations but also for ideal frequencies and for things. A second look does 
not necessarily mean one is looking at a second thing. A second actual 
frequency does not necessarily mean that one will establish a second 
ideal frequency. If there is to be a second thing or a second ideal fre~ 
quency an appropriate difference in the data has to be supposed. 

in the simplest possible manner, then, our analysis resolves the 59- 
called problem of induction. It makes the transition from one particular 
case to another or from a particular case to the general case an almost 
automatic procedure of intelligence. We appeal to analogies and we 
generalize because we cannot help understanding similars similarly. This 
solution, be it noted, squares with the broad fact that there is no pro- 
lem of teaching men to generalize. There is a problem of teaching 
them to frame their generalizations accurately; indeed, the whole point 
of the analogy is that it absolves one from that conceptual task and the 
complexities it involves. There is, above all, a problem of preventing 

men from generalizing on insufficient grounds, and very easily such 
grounds are merely putative. 

For if our view makes generalization an easy matter, it also clips the 
generalizer’s wings. There must be a correct insight with respect to the 
basic situation. Before similars can be similarly understood, there is 
needed an act of understanding; and if that act is mistaken in the first 
instance, it will be equally mistaken in the second. But, as we have 
sven, to know one’s insights are correct presupposes a process of learn- 
ing and the attainment of familiarity and mastery. Further, the ana- 
logous or the general situation must be similar. there is any significant 
dissimilarity, then further, pertinent questions arise to complement, to 
modify, perhaps to revise the basic insight. Finally, and this is the real 
aoc Ahar differences are significant? My familiarity and mastery of 
the initial situation enables me to tell whether further questions there 
are pertinent. Another's familiarity and mastery of the analogous situa- 
roe would enable him to tell whether further questions are pertinent 
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in that situation. But unless the two situations are similar in all respects, 
mmy familiarity with one docs not enable me to tell whether or not 
futher questions arise when my insight is transferred to the other. 

fo occlude, analogy and generalization are essentially valid pro- 
cedures. But when their basis is an insight into a concrete Fiatioor he 
conditions of their proper use can become so stringent as to render 
them almost useless. Itis this fact that grounds the suspicion with which 
men greet arguments from analogy and generalizations. But, at the 
same time, there is a compensating factor that arises from Ki col- 
laboration in the process of learning. To this we have now to turn our 
attention. 


$. COMMON-SENSE JUDGMENTS 


Common sense is that vague name given to the unknown source of 
a large and floating population of elementary judgments which every- 
one makes, everyone relies on, and almost everyone regards as abiga 
and indisputable. Though some repetition will be involved, thre 
points, I think, call for our attention: eer 
(1) the source of these judgments, 
(2) their proper object or field, and 


(8) their relation to empirical science. 


5.1 The Source of Common-Sense Judgments 


_ The proximate ground and source of common-sense judgments lies 
in the procedures, just described, of concrete judgments of fact, judg- 
ments on the correctness of insights into concrete situations, ae 
aa analogies and generalizations. The remote source is more com- 
Ca A “a to eovinge these procedures carried out, not by isolated 
Sa , but by members of families, of tribes, of nations, over the 
fee of the earth for generation afier generation, One has to take into 
N " e pm of judgments by communication and their trans- 
Ea a jon. era one has to note that there results not 
“heen gement but also a unification and transformation of the 
a ig process of learning. 

y ome besides the hard way of finding things out for 
ae a p capu easy way of learning from others. 
O ANN e his brains to discover what every schoolboy 
ea caching is a vast acceleration of the process of learn- 

rows out the clues, the pointed hints, that lead to insights; it 
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cajoles attention to remove the distracting images that obstruct them; 
it puts the further questions that reveal the need of further insights to 
complement and modify and transform the acquired store; it grasps the 
seriation of acts of understanding to begin from the simple and work 
towards the more complex. But what is done explicitly and deliber- 
ately by professional teachers, also is done implicitly and unconsciously 
by parents with their children and by equals among themselves. Talk- 
ing is a basic human art; by it each reveals what he knows and provokes 
from others the further questions that direct his attention to what he 
had overlooked. More general and more impressive than talking is 
doing: deeds excite our admiration and stir us to emulation; we watch 
to see how things are done; we experiment to see if we can do them 
ourselves; we watch again to discover the oversights that led to our 
failures. Thus it is that what anyone discovers passes into the possession 
of many, to be checked against their experience and to be confronted 
with the test of their further questions. Thus too it is that the dis- 
coveries of different individuals enter into single, cumulative series; 
that the later presuppose and improve upon the earlier; and that 
the starting-point of each generation is where its predecessor left 
off. 

The remote source then of common-sense judgments is a collabora- 
tion. The self-correcting process of learning goes on in the minds of 
individuals, but the individual minds are in communication. The results 
reached by one are checked by many, and new results are added to old 
to form a common fund from which each draws his variable share 
measured by his interests and his energy. 

There is another side to the story. It is human to err, and common- 
sense judgments are very human. They rest upon the self-correcting 
process of learning as transformed by communication and collabora- 
tion. But men share not only in intellectual curiosity but also in more 
earthy passions and prejudices. The mixed character of human drives 
can generate a common deviation from the pure product of intelligence 
and even a common dishonesty in refusing to acknowledge the effec- 
tive pertinence of further, pertinent questions. So it is that we find each 
tribe and nation, each group and class, prone to develop its own brand 
of common sense and to strengthen its convictions by pouring ridicule 
upon the common nonsense of others. From the contradictory varieties 
of common sense, men have appealed to the common consent of the 
human race. But one may well doubt that such a procedure goes quite 
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to the root of the matter. If one must suspect the collaboration of 
groups and classes, of tribes and nations, it docs not follow that one 
cannot suspect the collaboration of mankind. Error is not primarily a 
class product or a national product. It is human. The group or class, the 
tribe or nation, only gives a more specific twist to the mixed motives of 
human effort. Undertake to select the judgments on which all men 
agree, and you'have no guarantee either that when all men agree, they 
will do so from the pure and detached motives of intelligence and 
reason or, indeed, that you yourself in your investigation and selection 
have operated exclusively from that unmixed drive. 

The collaboration named common sense not only offers enormous 
benefits and advantages but it also intertwines them with more than a 
danger of deviation and aberration. Nor do we ourselves stand outside 
this collaboration as spectators. We were born into it. We had no choice 
but to become participants, to profit by its benefits, and to share in its 
errors. We have no choice about withdrawing from it, for the past de- 
velopment of one’s own intellect can no more easily be blotted out than 
the past growth of one’s body, and future development will have to 
take place under essentially the same conditions and limitations as that 
of the past. There is, then, a fundamental problem, and how itis to be 
met, we cannot discuss at once. Our immediate objective has to be con- 
fined to discerning the field or domain within which common sense 
might be expected to operate successfully. This brings us to our second 
topic. 


5-2 The Object of Common-Sense Judgments 


Already a distinction has been drawn between description and ex- 
Planation. Description deals with things as related to us. Explanation 
deals with the same things as related among themselves. The two are not 
totally independent, for they deal with the same things and, as we have 
seen, description supplies, as it were, the tweezers by which we hold 
things while explanations are being discovered or verified, applied or 
Tevised. But despite their intimate connection, it remains that descrip- 
tion and explanation envisage things in fundamentally different man- 
ners. The relations of things among themselves are, in general, a 
different field from the relations of things to us, There is an apparent 
Overlapping only when we consider the relations of men among them- 

es; and then the different procedures of description and explanation 
Prevent the overlapping from being more than apparent, for descrip- 
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tion is in terms of the given while explanation is in terms of the ulti- 
mates reached by analysis. 

Not only are description and explanation distinct, but there are two 
main varieties of description. There are the ordinary descriptions that 
can be cast in ordinary language. There are also scientific descriptions 
for which ordinary language quickly proves inadequate and so is forced 
to yield its place to a special, technical terminology. Nor is it difficult 
to discern behind these linguistic differences a more fundamental dif- 
ference. Both ordinary and scientific description are concerned with 
things as related to us, but both are not concerned with the same rela- 
tions to us. The scientist selects the relations of things to us that lead 
more directly to knowledge of the relations between things themselves. 
Ordinary description is free from this ulterior preoccupation. As it 
begins, so also it ends with human apprehensions and interests as its 
centre, 

There exists then a determinate field or domain of ordinary descrip- 
tion, Its defining or formal viewpoint is the thing as related to us, as it 
enters into the concerns of man. Its object is what is to be known by 
concrete judgments of fact, by judgments on the correctness of insights 
into concrete situations, by concrete analogies and generalizations, and 
by the collaboration of common sense. It is as much an object of know- 
ledge as any other, for it is reached by beginning from the level of pre- 
sentations, by advancing through inquiry, insights, and formulation, 
by culminating in the critical inquiry of reflective understanding, the 
grasp of the unconditioned, and the rationally compelled pronounce- 
ment of judgment. To anticipate a later vocabulary, the domain of 
ordinary description is a section of the universe of being, of what intel- 
ligently is grasped and reasonably is affirmed. How much of that section 
really is reached by ordinary description, is of course a further question, 
At least, it is something to know the goal at which it aims, and that has 
been our restricted topic. 

But before going on to our third topic, it may be well to preclude 
possible misconceptions. First, then, the human collaboration that re- 
sults in a common sense involves belief. The analysis of belief cannot as 
yet be undertaken. But the type of belief that is essential in this collab- 
oration resembles that of the pupil, who believes his teacher only that 
later he himself may understand and be able to judge for himself. It 
resembles that of the scientist who does not insist on exploring for him- 
self all the blind alleys down which his predecessors wandered but is con- 
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tent to test their final results either directly by repeating experiments or, 
more commonly, by operating on the principle that, if those results 
were erroneous, the error would be revealed indirectly in the experi- 
ments he himself does perform. Hence it is that a man pronouncing a 
common-sense judgment is convinced that he is uttering, not what 
someone else told him, but what he himself knows. 

Secondly, the human collaboration that results in a common sénse is 
under the dominance of practical considerations and pragmatic sanc- 
tions. The further questions that arise and are considered pertinent do 
not come from any theoretical realm, and the tests that are employed 
move within the orbit of human success and failure. Still that domin- 
ance, so far from vitiating the results, is dictated by the object to be 
known, by the thing as it is related to us and as it enters into the con- 
cerns of men. It was a philosophic school that invented the notion that 
ideas are true because they happen to work. Despite its practicality, 
common sense is convinced that ideas work only if they are true. Nor is 
this surprising, for the practical further question is a further question 
that leads to the modification or revision of an insight; and the prag- 
matic criterion of success is the absence of the failure that would reveal 
the necessity of thinking things out afresh. 

Thirdly, the human collaboration that results in a common sense is 
subject to the deviations and aberrations that have their root in the 
mixed motives of man. But it is only in so far as I myself share in those 
mixed motives that my understanding and my judgment will suffer 
the same bias and fall in line with the same deviations and aberrations. 
As long as I share in them, my efforts at correction and selection will be 
justas suspect as the judgments I wish to eliminate. It is only when I goto 
the root of the matterand become efficaciously critical of myself that I can 
begin to become a reliable judge; and then that becoming will consist in 
the self-correcting process of learning which has already been described. 


5:3 Common-Sense Judgment and Empirical Science 


Our third main topic was the relation of common sense to science, 
and our fundamental assertion is that the two regard distinct and 
Separate fields. Common sense is concerned with things as related to us. 
Science is concerned with things as related among themselves, In prin- 
ciple, they cannot conflict, for if they speak about the same things, the; 
do so from radically different viewpoints, vate 
When I say that in principle they cannot conflict, I mean of course 
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tion is in terms of the given while explanation is in terms of the ulti- 
mates reached by analysis. 

Not only are description and explanation distinct, but there are two 
main varieties of description. There are the ordinary descriptions that 
can be cast in ordinary language. There are also scientific descriptions 
for which ordinary language quickly proves inadequate and so is forced 
to yield its place to a special, technical terminology. Nor is it difficult 
to discern behind these linguistic differences a more fundamental dif- 
ference, Both ordinary and scientific description are concerned with 
things as related to us, but both are not concerned with the same rela- 
tions to us. The scientist selects the relations of things to us that lead 
more directly to knowledge of the relations between things themselves. 
Ordinary description is free from this ulterior preoccupation. As it 
begins, so also it ends with human apprehensions and interests as its 
centre. 

There exists then a determinate field or domain of ordinary descrip- 
tion, Its defining or formal viewpoint is the thing as related to us, as it 
enters into the concerns of man, Its object is what is to be known by 
concrete judgments of fact, by judgments on the correctness of insights 
into concrete situations, by concrete analogies and generalizations, and 
by the collaboration of common sense, It is as much an object of know- 
ledge as any other, for it is reached by beginning from the level of pre- 
sentations, by advancing through inquiry, insights, and formulation, 
by culminating in the critical inquiry of reflective understanding, the 
grasp of the unconditioned, and the rationally compelled pronounce- 
ment of judgment. To anticipate a later vocabulary, the domain of 
ordinary description is a section of the universe of being, of what intel- 
ligently is grasped and reasonably is affirmed. How much of that section 
really is reached by ordinary description, is of course a further question, 
Atleast, it is something to know the goal at which it aims, and that has 
been our restricted topic. 

But before going on to our third topic, it may be well to preclude 
possible misconceptions. First, then, the human collaboration that re- 
sults in a common sense involves belief. The analysis of belief cannot as 
yet be undertaken. But the type of belief that is essential in this collab- 
oration resembles that of the pupil, who believes his teacher only that 
later he himself may understand and be able to judge for himself. It 
resembles that of the scientist who does not insist on exploring for him- 
self all the blind alleys down which his predecessors wandered but is con- 
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tent to test their final results either directly by repeating experiments or, 
more commonly, by operating on the principle that, if those results 
were erroneous, the error would be revealed indirectly in the experi- 
ments he himself does perform. Hence it is that a man pronouncing a 
common-sense judgment is convinced that he is uttering, not what 
someone else told him, but what he himself knows. 

Secondly, the human collaboration that results in a common sénse is 
under the dominance of practical considerations and pragmatic sanc- 
tions. The further questions that arise and are considered pertinent do 
not come from any theoretical realm, and the tests that are employed 
move within the orbit of human success and failure, Still that domin- 
ance, so far from vitiating the results, is dictated by the object to be 
known, by the thing as it is related to us and as it enters into the con- 
cerns of men. It was a philosophic school that invented the notion that 
ideas are true because they happen to work. Despite its practicality, 
common sense is convinced that ideas work only if they are true. Nor is 
this surprising, for the practical further question is a further question 
that leads to the modification or revision of an insight; and the prag- 
matic criterion of success is the absence of the failure that would reveal 
the necessity of thinking things out afresh. 

Thirdly, the human collaboration that results in a common sense is 
subject to the deviations and aberrations that have their root in the 
mixed motives of man. But it is only in so far as I myself share in those 
mixed motives that my understanding and my judgment will suffer 
the same bias and fall in line with the same deviations and aberrations, 
As long as I share in them, my efforts at correction and selection will be 
Justas suspect as the judgments I wish to eliminate. It is only when I goto 
the root of the matterand become efficaciously critical of myself that I can 
begin to become a reliable judge; and then that becoming will consist in 
the self-correcting process of learning which has already been described, 
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Our third main topic was the relation of common sense to science, 
and our fundamental assertion is that the two regard distinct and 
Separate fields. Common sense is concerned with things as related to us. 
Science is concerned with things as related among themselves, In prin- 
ciple, they cannot conflict, for if they speak about the same things, the: 
do so from radically different viewpoints, me 
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that in fact they can and do. To eliminate actual conflict, it is necessary 
to grasp the principle and to apply it accurately. 

The basic difficulty has been to grasp the principle, The scientists of 
the Renaissance were quite aware that there was some difference in 
principle, but they expressed it by a distinction between primary and 
secondary qualities. Science is concerned with things and their primary 
qualities, that is, with things as they really are. Common sense is con- 
cerned with things, with their primary qualities, and most of all with their 
secondary qualities, that is, mainly with things as they merely appear. On 
this showing, knowledge is science, and where common sense diverges 
from science, partly it is the darkness of ignorance and error, partly it is 
the twilight soon to be replaced by a scientific dawn. Naturally enough 
such exclusive pretensions were met by opposite pretensions equally 
exclusive, and the debate raged on a mistaken issue. Today, I think, we 
can be not only cooler but also wiser about the whole matter. As has 
been argued in earlier chapters, it is necessary to distinguish within 
knowledge between separate yet complementary domains. There is a 
comprehensive, iniversal, invariant, non-imaginable domain; its 
object is the thing-itself, with differences in kind defined by explana- 
tory conjugates, and with differences in state defined by ideal fre- 
quencies, There is also an experiential, particular, relative, imaginable 
domain; its object is the thing-for-us, with differences in kind defined 
by experiential conjugates, and with differences in state defined by ex- 
pectations of the normal. The former field of empirical science is to be 
reached only by abstracting from the empirical residue. The latter field 
includes the empirical residue; it views things in their individuality, 
their accidental determinations, their arbitrariness, their continuity. 

The significance of this distinction appears in logic as the separation 
of two universes of discourse. To put the matter concretely, let us take 
illustrative propositions and consider the three cases of 





(1) ignoring the distinction of the domains, 
(2) denying the distinction of the domains, and 
(3) accepting the distinction of the domains. 


First, if one ignores the distinction of the domains, then one has the 
problem of choosing between the propositions: 
‘The planets move in approximately elliptical orbits with the sun at 


their focus. 
The earth is at rest, and the sun rises and sets. 
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Secondly, if one denies the distinction of the domains, one is com- 
mitted to the more rigorous choice between the propositions: 

From every viewpoint, the planets move in elliptical orbits with the 
sun at their focus. 

From every viewpoint, the carth is at rest and the sun rises and sets, 


Thirdly, if one affirms the distinction of the domains, then one will 
reject all four of the preceding propositions to assert both of the fol- 
lowin, 

From the viewpoint of explanation, the planets move in approxi- 
mately elliptical orbits with the sun at their focus. 

From the viewpoint of ordinary description, the carth is at rest and 
the sun rises and sets. 





On this third position there result two separate universes of discourse. 
All the affirmations of empirical science contain the qualifying reserva- 
tion, ‘from the viewpoint of explanation,’ Similarly, all the affirma- 
tions of common sense contain the qualifying reservation, ‘from the 
viewpoint of ordinary description,’ Automatically, all logical conflict 
is eliminated, for the qualifying reservations prevent the propositions of 
one universe from contradicting the propositions of the other. 

Underlying this logical separation, there will be more fundamental 
methodological differences. Both ordinary description and empirical 
science reach their conclusions through the self-correcting process of 
learning. Still they reach very different conclusions because, though 
they use essentially the same process, they operate with different 
standards and criteria. What is a further, pertinent question for em- 
pitical science is not necessarily a further, pertinent question for ordinary 
description. Inversely, what is a further, pertinent question for ordinary 
description is not necessarily a further, pertinent question for empirical 
Science, It is this fundamental difference in the criterion of the relevance 
of further questions that marks the great divide between a scientific 
attitude and a common-sense attitude. Because he aims at ultimate ex- 
planation, the scientist has to keep asking ‘Why?’, until ultimate ex- 
planation is reached. Because the layman aims at knowing things as 
related to us, as entering into the domain of human concerns, his ques- 
Honing ceases as soon as further inquiry would lead to no immediate, 
appreciable difference in the daily life of man. Hence it is that the lay- 
man is attempting to impose his criteria on the scientist when he asks 

what he is doing and follows that up with the further question, 
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“What is the good of it?” For if the practical question can be put to 
engineers and technologists and medical doctors, its only effect upon 
pure science would be to climinate all further progress. Inversely, the 
pure scientist is attempting to impose his criteria upon common sense, 
when he interprets a practical attitude as a lack of interest in truth; it is, 
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though similars are similarly understood, still concrete situations rarely 
are similar, and the synthesis of an aggregate of concrete situations is 
not itself a concrete situatión. Because things fall away from the Pole 
Star in the northern hemisphere, it does not follow that they will do so 
in the southern. Because within the range of human vision the earth is 


indeed, a lack of interest in the truth that the scientist seeks, but that is 
not the sole domain in which truth is to be learned. Reflective under- 
standing can reach the virtually unconditioned to pronounce correct 
judgments of concrete fact and to discern correct insights into concrete 


approximately flat, it does not follow that the integration of all such 
views will be a flat surface. The procedure of sound common sense is 
not to generalize nor to argue from analogy, but to retain the insights 
gained in former experience and to add the complementary insights | 

















situations. Without those basic judgments, science has no starting-point 3 needed in fresh situations. The collaboration of common sense aims, not K 
and, saul, the glorious achievements of applied science cannot be atestablishing general truths, but at building up a core of habitual under- p) 
truly affirmed. : ee eye standing that is to be adjusted by further learning in each new situation y 
4 The difference of the domains appears not only in different criteria Fe crises, v 


of the pertinence of further questions but also in the difference of the 
terms employed and in the possibilities they respectively offer for logical 
deduction. Because ordinary description is concerned with things-for- 


Common sense, then, has its own specialized field or domain. It has y 
its own criteria on the relevance of further questions. It has its own 
basically constant vocabulary, its proper universe of discourse, and its 
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K us, it derives its terms from everyday experience; because the elements own methodological precepts of keeping to the concrete, of speaking q 
f of daily experience are constant, the terms of ordinary description are in human terms, of avoiding analogies and generalizations and deduc- wi 
8 constant; visible shapes and the spectrum of colours, the volume, pitch, tions, of acknowledging that it does not know the abstract, the uni- q 
| y and tone of sounds, the hot and cold, wet and dry, hard and soft, slow versal, the ultimate. Precisely because it is so confined, common sense y| 
fi and swift, now, and then, here and there, do not shift in meaning with cannot explicitly formulate its own nature, its own domain, its own y 
i the successive revisions of scientific theories; the concrete unities that logic and methodology. These it has to learn, if it would limit properly Hi 
i are men and animals and plants, the regularities of nature and the ex- its pronouncements, but it has to learn them in its own shrewd fashion 1 
k pectations ofa normal course of events form a necessary and unchanged through instances and examples, fables and lessons, paradigms and pro- t 


basis and context into which applied science introduces its improve- verbs, that will function in future judgments not as premises for deduc- 
ments. . ‘ tions but as possibly relevant rules of procedure. Finally, because 
Inversely, because science seeks knowledge of the things as related common sense has to be acquired, it isnot possessed equally by all. Ithasits | 
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among themselves, because such relations lie outside our immediate 
experience, because the ultimates in such relations are to be reached only 
when ultimate explanation is reached, each great forward step of 
scientific knowledge involves a more or less profound revision of its 
fundamental terms. Again, because science is analytic and abstractive, 
its terms are exact; because its correlations purport to be generally 
valid, they must be determined with utmost precision; because its 
terms are exact and its correlations general, it must be ready to bear the 
weight of a vast superstructure of logical deductions in which each 
conclusion must be equally exact and valid generally. 

On the other hand, as we have seen, ordinary description must be 
perpetually on its guard against analogies and generalizations; for 


adept pupils who make mistakes, indeed, but also learn by them. With- 
in their familiar field they are masters, and as well they know that their 
mastery ends when they step beyond its limits. Above all they know 
that they must master their own hearts, that the pull of desire, the push 
of fear, the deeper currents of passion are poor counsellors, for they rob 
aman of that full, untroubled, unhurried view demanded by sure and 
balanced judgment. i 

Ifthe domains of science and common sense are distinct, so also they 
are complementary. If one must recognize the differences in their 
objects, their criteria, their universes of discourse, their methodological 
Precepts, one must also insist that they are the functionally related parts 
Within a single knowledge of a single world. The intelligibility that 
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science grasps comprehensively is the intelligibility of the concrete with 
which common sense deals effectively. To regard them as rivals or 
competitors is a mistake, for essentially they are partners and it is their 
successful co-operation that constitutes applied science and technology, 
that adds inventions to scientific discoveries, that supplements inven- 
tions with organizations, know-how, and specialized skills. 

But if common sense itself, once it is supplied with its appropriate 
evidence, has little difficulty in recognizing this fact, theorists of science 
can hardly be credited with an equal perspicacity. Misled by a con- 
fusion between the heuristic and the representative functions of imag- 
ination, they assumed that the business of science was to paint a picture 
of the really real. If, as we have argued, such a picture is essentially un- 
verifiable and gratuitous, it cannot coincide with the verifiable pictures 
of common sense. If from this conflict the theorists of science proceeded 
to conclude that common sense must be some brutish survival, that it 
was in need of being instructed in lofty tones on the far superior virtues 
and techniques of the scientist, one cannot be surprised that common 
sense retaliated with its jokes on the ineptitude of the theorists and pro- 
fessors and with its quietly imperious demand that, if they were to 
justify their existence, they had best continue to provide palpable evid- 
ence of their usefulness. But such opposition, I would contend, does 
justice neither to common sense nor to science; it has no better basis 
than a mistaken theory; and it had best be written off as an error inci- 
dental to an age of transition. During the past four centuries, empirical 
science has emerged and developed, to set us the twofold problem both 
of determining its nature and of working out the proper adjustment of 
the complementary functions of common sense. If such large problems 
cannot be solved in short order, one should not infer that they cannot 
be solved at all. 

To conclude, common sense is one thing and common-sense judg- 
ments are another. Common sense is common and specific. It is a 
specialized domain of knowledge with a proper universe of discourse, 
proper criteria on the pertinence of further questions, and proper 
methodological precepts. Operation within that domain is basically 
and fundamentally a communal collaboration in the self-correcting 
process of learning. The fruit of that collaboration is a habitual core of 
accumulated insights into concrete situations and into the procedures 
needed to complement and adjust that core before one can pass judg- 
ment on further, concrete situations. Hence it is that common-sense 
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judgments are issued, not by some public authority named common 
sense, but only by individual judges in their own individual situations, 
Further, they can be known to be correct only by the individual judges 
in the individual situations, for no one else is in possession of the evi- 
dence as it is given and no one else is informed with the familiarity and 
mastery that result from the self-correcting process of learning within 
that situation. I can be certain that I am writing this, and you can be 
certain that you are reading it. But it is quite another matter for you to 
be certain that I am correct in affirming that I am writing, as it will be 
quite another matter for me to be certain that you are correct in affirm- 
ing that you are reading. The common element in common sense is not 
some list of general truths about which all men can agree; it is not some 
list of particular truths about which all men can agree; but it is a col- 
laboration in the erection of a basic structure by which, with appro- 
priate adjustments, each individual is enabled to fill out his individual 
list of particular truths. Finally, cach of those particular pronounce- 
ments occurs inasmuch as reflective understanding grasps the virtually 
unconditioned in the manner described in the sections on concrete 
judgments of fact and on judgments on the correctness of insights into 
concrete situations. 


Ó. PROBABLE JUDGMENTS 


When the virtually unconditioned is grasped by reflective under- 
standing, we affirm or deny absolutely. When there is no preponder- 
ance of evidence in favour of either affirmation or denial, we can only 
acknowledge our ignorance. But between these extremes there is a 
series of intermediate positions, and probable judgments are their out- 
come. 

This probability of judgment differs from the probability investi- 
gated in studying statistical method. As has been seen, the probable 
expectation answers a question for intelligence by assigning an ideal 
frequency from which actual events non-systematically diverge. But 
the probable judgment answers a question for reflection and, though it 
anticipates a divergence between the judgment and actual fact, still the 
ground of this anticipation lies, not in a non-systematic element in the 
oe ie incompleteness of our knowledge. Hence, judgments 

gs, about correlations, and about probability expectations, 
may be certain and may be only probable, 

Probable judgments differ from guesses. In both cases knowledge is 
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parallel investigation of the tension of wires, and a certain amount of 
dabbling with gravitation. Further questions arise. Not only do they 
arise from the concrete problems set by tension and gravitation. What 
is far more significant is the presence of the highly abstract theorems 
and procedures. Can every force be represented by a vector? Are all 
forces applied at a point? Did Euclid have the last word? The initial 
abstraction allows one to return to the concrete only after the explora- 
tion of successively widening circles of inquiry. Statics is mastered only 
to raise the problems of kinetics. Kinetics is mastered only to reveal that 
thermal and electromagnetic phenomena may be the antecedents or 
the consequents of local movements. One begins to get the lot in line 
and to feel that the future of physics is a matter of determining accur- 
ately a few more decimal points when along come a Planck and an 
Einstein with their further questions. 

The generalization of classical laws, then, is no more than probable 
because the application of single laws raises further questions that head 
towards the systematization of a whole field, In turn, such systematiza- 
tion is no more than probable until the limit of no further, pertinent 
questions is reached. But that limit is not reached, first, if there may be 
further, unknown facts that would raise further questions to force a 
revision or, secondly, if there may be further, known facts whose 
capacity to raise such further questions is not grasped. 

Similar considerations render the generalization of statistical laws no 
more than probable. For statistical laws presuppose some classification 
of events. One is not going to advance quantum theory by investigat- 
ing baseball averages. Hence definitive statistical laws suppose definitive 
classifications. The future discovery of new kinds or of new sub- 
divisions of subatomic elements will invite a revision of the statistical 
laws, Similarly, more accurate investigations may lead to the discern- 
ment within the statistical law of a systematic element that can be 
abstracted in classical form to leave a new statistical residue. 

If empirical generalizations are no more than probable, what about 
the particular facts that ground them? Here a distinction seems necessary. 
In so far as such facts are expressed in the terms of ordinary description, 
they fall under the criteria of the concrete judgment of fact. In so far as 
they are relevant to be the establishment of a scientific theory, they 
come under the control of empirical method. What has to be observed 
is, not the percept with its spontaneous integration into the processes of 
sensitive living, but the sheer datum that is stripped of non-scientific 
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memories, associations, and anticipations. Again, measurements must 
conform to the best available rules and utilize the best available instru- 
ments. Finally, the observables have to be the terms defined by the 
theoretical structure and, as this structure is subject to revision, so also 
are its definitions. Hence,.one may say that empirical science is solidly 
grounded in fact in virtue of its concrete judgments and, at the same 
time, one may add that technical developments and theoretical advance 
can render such facts more or less obsolescent. 

But if empirical science is no more than probable, still it truly is pro- 
bable. If it does not attain definitive truth, still it converges upon truth. 
‘This convergence, this increasing approximation, is what is meant by 
the familiar phrase, the advance of science. Questions yield insights that 
are expressed in hypotheses; the testing of hypotheses raises further 
questions that generate complementary insights and more satisfactory 
hypotheses. For a while the process advances in widening circles; then 
the coherence of system begins to close in; investigation turns from 
fresh ventures in new fields to the labour of consolidation, of working 
out implications fully, of settling issues that leave the general view un- 
changed. The self-correcting process of learning is palpably approach- 
ing a limit. 

An ulterior question may be raised. Is scientific progress indefinite? 
Does the self-correcting process of learning reach one limit only to dis- 
cover, sooner or later, that there are further developments to be 
effected? If I am unable to answer this question directly, still certain 
observations seem relevant. 

First, the advance of science through increasing accuracy would 
seem to head towards a limit. A measurement is not a point but an 
interval, not simply a number but a number plus or minus some 
quantity determined by a theory of errors. Hence increasing accuracy 
has to result from the invention of new techniques and instruments and, 
while such inventions may go well beyond our present anticipations, 
still we have no reason to expect an infinite series of them. Once such 
possibilities become exhausted, the canon of selection comes into play. 
Empirical method settles only the theoretical differences that imply 
sensible differences. If a second theory supplants a first by advancing 
from the second decimal place to the fourth, and a third supplants the 
second by advancing from the fourth decimal place to the sixth, it does 
a > that there can be some nth theory established by advancing 

m 2n decimals to (27 +2), where n is as large a number as you please. 
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Secondly, as the advance of science has a lower limit in the field of 
presentations, so also it has an upper limit in the basic structure of the 
human mind. Theories can be revised if there is a reviser. But to talk 
about revising the revisers is to enter a field of empty speculation in 
which the name, revision, loses its determinate meaning. Moreover, 
theorists take advantage of this fact. Thus, the foundations of logic are 
placed in the inevitabilities of our processes of thought, Nor is logic a 
unique example. As we have already indicated, the theory of relativity 
in its basic postulate rests upon a structural feature of our cognitional 
process. Now if the invariants governing mental process imply invar- 
iants in our theoretical constructions, there will follow an upper limit 
to the variation of theoretical constructions and a possibility of 
mapping out in advance the alternatives between which theoretical 
effort has to choose. To this topic we return in investigating what will 
be named the elements or categories of the range of proportionate 
being. 

In conclusion, it may be noted that these considerations confirm the 
positive probability of the conclusions of empirical science. For those 
conclusions are probable inasmuch as the self-correcting process of 
learning is approaching a limit. Our argument was based upon the 
immanent tendency of the process itself to a limit, inasmuch as each 
great stage of scientific development heads for the closed coherence of 
system, and each successive system grips the facts with greater nuance 
and accuracy over wider expanses of data. Still this immanent tendency 
receives confirmation if there exist external limitations to the process 
itself. For they, too, point to the possibility of some system, as yet un- 
known, that increasingly is determined inasmuch as it will have to meet 
the requirement of verification in a body of fact that is increasingly 
large and increasingly organized. 


7. ANALYTIC PROPOSITIONS AND PRINCIPLES 


A proposition is what is proposed either for consideration or for 
affirmation. An analysis of propositions is reached by distinguishing 
what is meant from acts of meaning and from sources of meaning. Any 
cognitional activity is a source of meaning. Conceiving, judging, and 
uttering are three quite different acts of meaning. Finally, as sources 
lead to acts, so acts refer to terms of meaning, to what is meant. 

Terms of meaning may be divided in two ways. There is the basic 
distinction between what is meant when one affirms or denies and, on 
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the other hand, what is meant when one merely considers, supposes, 
defines. Again, in utterances there is the obvious distinction between 


the incomplete meaning of a word and the complete meaning of a 
sentence. So one is led to distinguish 


(1) partial terms of meaning, 

(2) rules of meaning, 

(3) formal terms of meaning, and 
(4) full terms of meaning. 


The full term of meaning is what is affirmed or denied 

The formal term of meaning is what could be affirmed or denied but 
in fact, is merely supposed or considered, i 

The partial term of meaning is what is meant by a word or by 
phrase. 4 

Rules of meaning govern the coalescence of words and phrases into 
the complete sense that may be supposed or considered, affirmed o 
denied. : ‘ 

There results at once a particular case of the virtually unconditioned. 
A formal term of meaning provides the conditioned. The definitions 
of its partial terms provide the fulfilling conditions, And the rules of 
meaning provide the link between the conditions and the conditioned. 
Such propositions are termed analytic, i 

Thus, if A is defined by a relation, R, to B, and B is defined by the 
Converse relation, R’, to, A, then by the rules of meaning it follows that 
there cannot be an A without the relation, R, to B, and that there cannot 
be a B without the relation, R’, to A. Such conclusions resting on de- 
finitions and rules of meaning are analytic propositions. 

Now, since the analytic proposition is an instance of the virtuall; 
unconditioned, reflective understanding will find in it its proper abject 
eet thereby ground a Judgment, There then arises a further quien, 
a precy is the meaning or force or implication of such a 

Tt would seem that its meaning is not assertoric but hypothetical. If 
He oUt suppositions or judgments containing significant terms in 
Ez ae See aes 7 the analytic proposition, then such 

e judg: as must be consistent with the analytic pro- 
a Saas when that condition and other logical require- 
a pe ere follow valid inferences. On the other hand, the 

ct that a proposition is analytic offers no guarantee that its 
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terms in their defined sense occur in any supposition or judgment apart 
from the affirmation of the analytic proposition. 

It follows that analytic propositions remain in sterile isolation unless 
there accrues to them some form of validation. This will consist in the 
occurrence of the same terms in their defined sense in some other sup- 
position or judgment; and the precise nature of the validation will de- 
pend upon the nature of the added supposition or judgment. 

There also follows the explanation of the fact that analytic proposi- 
tions can be produced more or less at will and indefinitely. Partial 
terms of meaning are a vast multitude and further partial terms can be 
supplied by the art of definition. Rules of meaning provide a principle 
of selection of the partial terms that will coalesce into analytic proposi- 
tions. And if this seems to require too much ingenuity, the task can be 
simplified by using symbols instead of words and by defining them by 
their relations in propositions. But significant increments of knowledge 
are not to be obtained by mere ingenuity and, in fact, the analytic pro- 
position, by itself, is not a significant increment of knowledge; without 
the fulfilment of further conditions it remains in isolation and fails to 
enter fruitfully into the texture of knowing. 

Hence, we are in substantial agreement with the contemporary view 
that mere analytic propositions are tautologies. The use of the term, 
tautology, would seem to be incorrect, but the general meaning of the 
statement is sound. However, it may not be out of place to add that the 
present point was made centuries ago. Aquinas advanced that conclu- 
sions depend upon principles and that principles depend upon their 

terms; but he was not ready to accept any terms whatever; he added 
that proper terms are selected by wisdom* and by wisdom he meant an 
accumulation of insights that stands to the universe as common sense 
stands to the domain of the particular, incidental, relative, and imagin- 
able. 

Let us now turn from analytic propositions to analytic principles. 

By an analytic principle is meant an analytic proposition of which 
the partial terms are existential; further, the partial terms of an analytic 
proposition are existential if they occur in their defined sense in judg- 
ments of fact, such as the concrete judgment of fact or the definitively 
established empirical generalization. 

Further, since such analytic principles are hard to come by, we shall 
also speak of two mitigated cases. 

* Sum. Theol., Ll, q. 66, a. $, ad 4m. 
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‘The provisional analytic principle is an analytic proposition of which 
the terms are probably existential, that is, they occur in probable em- 
pirical generalizations. 

The serially analytic principle is an analytic proposition of which the 
terms are serially existential; what is meant by the serially existential, 
will be clarified in our next section on mathematical judgments. 

Tt may be remarked that the analytic principle also connotes in its 
terms not only an existential reference but also a basic, primitive char- 
acter. I think this feature will be found to follow from the defined re- 
quirements for, as we shall proceed to argue, analytic principles lie 
pretty well outside the reach of common sense and empirical science. 

They lie outside the reach of common sense because analytic prin- 
ciples are universal and common sense regards the particular. Common 
sense makes concrete judgments of fact and it passes judgment on the 
correctness of insights into concrete situations. But in neither case does 
it employ terms in the sense assigned them by abstract definitions. As 
Socrates discovered, the average man does not define; he is suspicious 
of the search for definitions; and when that pursuit brings out the infer- 
ence that he does not know what he is talking about, he is rather 





resentful. 

‘The fact would seem to be that the structure of common-sense mean- 
ings is much the same as the structure of common sense itself. There is a 
communal collaboration that yields a habitual core of understanding 
and, as well, a range of concepts and linguistic terms in ordinary use. 
But just as the common core of understanding has to be adjusted by 
complementary insights into the present, concrete situation before 
judgment occurs, so also common concepts and terms receive their ulti- 
mate complement of meaning from those complementary insights. 

“This is a dog. ‘What do you mean by a dog?’ The question supposes 
that the term dog has a precise meaning outside the series of statements 
in which it occurs. But in fact what comes first is the series of statements 
and what comes only later, and then only if one goes in for analysis, is 
the determination of the precise meaning of the single, partial term. 
What the average man means by a dog is 


(1) what he would with certainty pronounce to be a dog in any 
concrete situation with which he is familiar, à 
(2) what he could learn to be a dog, and 


A (3) what he would be willing to believe is a dog. 
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Hence it is that a dictionary is constructed, not by the Socratic art of 
definition, but by the pedestrian, inductive process of listing sentences 
in which each word occurs in good usage- 

It may be objected that one cannot make a brick house without first 
making bricks. But one is only arguing from a false analogy if one 
claims that the mind develops in the same fashion as the wall of a house 
is built, Prior to concepts there are insights. A single insight is expressed 
only by uttering several concepts. They are uttered in conjunction, and 
reflection pronounces whether the insight and so the conjunction is cor- 
rect, The isolation and definition of concepts is a subsequent procedure 
and common sense does not undertake it. 

Because we have denied that common sense reaches analytic prin- 
ciples, it is not to be inferred that the average-man has no principles. 
Analytic principles suppose analysis; analysis supposes accurate con- 
ceptualization. But prior to analysis, to concepts, to judgments, there 
are the native endowments of intelligence and reasonableness and the 
inherent structures of cognitional process. These are the real principles 
on which the rest depend. Moreover, all understanding has its uni- 
versal aspect, for similars are similarly understood. But it is one thing 
to exploit this universal aspect in a professional manner; it is another to 
exploit the intelligibility, which is by itself universal, by adding further 
intelligibilities until one comes to grips with concrete situations. The 
latter line of development we have named common sense so that, by 
definition, common sense deals with the particular. Again, the latter 
line of development is conspicuous in the average man. But what else 

the average man knows and how he knows it, are further questions. As 
has been remarked already, one cannot treat all issues at the same time. 

Next, analytic principles lie outside the reach of empirical science. 
It is true of course that every insight yields several concepts linked to- 
gether through the insight; it also is true that the empirical scientist 
formulates definitions, postulates, and inferences; but the trouble is that 
the empirical scientist knows his insights not as certainly correct but 
only as probable. Hence his defined terms, in the sense they are defined, 
are as much subject to revision as the probable judgments of fact that 
contain them and validate them. 

Thus, consider the assertions: 





water probably is H,O; 
what I mean by water is H,O; 
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(3) this water contains impurities; 
(4) there are two kinds of water, heavy and ordinary. 


The first is an empirical conclusion, The second is a definition. The 
third is a concrete judgment of fact; its meaning is that this sample is 
water in the sense of the empirical conclusion but it is not solely water 
in the sense of the definition. The fourth introduces a new basis of de- 
finition that has its ground in fresh experimental work. Now both the 
initial definition and the later definitions yield analytic propositions, 
namely, that what does not satisfy certain specifications is not pure 
‘water, or it is not pure water of molecular weight eighteen, or it is not 
pure heavy water. Moreover, none of these are merely analytic pro- 
positions; they are not the sort of thing that can be produced at will and 
indefinitely. On the other hand, they are not strictly analytic prin- 
ciples, for though their terms possess validating judgments of fact, still 
those judgments are subject to revision, and, indeed, the discovery of 
heavy water has already forced such a revision. 

s Generally one may say that the advance of empirical science is an 
instance of the advance of the self-correcting process of learning. But 
in this instance the previous insights yield correlations, definitions, and 
inferences. Itis in terms of such formulations that are framed the further 
questions that will complement and modify the previous insights by 
later insights. In like manner the later insights receive their formulation 
which is presupposed by the further questions that lead to a still fuller 
understanding. Now in this process the successive formulations have 
three distinct aspects. First, they are the expression of insights that 
grasp the intelligible form of data; thus, they are probable empirical 
conclusions. Secondly, they are the presupposition of the further ques- 
tions that lead to further insights; from this viewpoint they are pro- 
ee principles. Thirdly, they are revised in the light of the 
ier insights and so cease to be probable empirical conclusions and 
Provisional analytic principles to pass into the limbo of the analytic 
‘Propositions whose terms have no existential reference. 
The reader interested in further illustrations of this process will find 


numerous example A 's Th iori i 
aie ide in Arthur Pap's The A Priori in Physical Theory, 





A 8. MATHEMATICAL JUDGMENTS 
mathematical thought one may readily discern the difference 
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between operations on the level of intelligence and operations on the 
level of reflection. 

The level of intelligence is the level of discovery and invention, of 
catching on and learning, of grasping problems and coming to grasp 
their solutions, of seeing the point made in each of a series of mathe- 
matical statements and then seeing how the successive points hang to- 
gether. 

The level of reflection is the complementary process of checking. 
One understands and now one wishes to know whether what is under- 
stood is also correct. One has grasped the point and one asks whether 
it is right. One has seen how the successive steps hang together and one 
is out to make sure that what hangs together is really cogent. 

Now the process of checking can be developed into an elaborate 
technique, What is checked becomes a whole department of mathe- 
matics. Definitions are worked out. Postulates are added. From the 
definitions and postulates it is shown that all the conclusions of the de- 
partment can be reached by the rigorous procedure of deductive 
inference. 

But what is the goal of checking? Clearly, it is to marshall the evi- 
dence in the shape in which reflective understanding can grasp the virtu- 
ally unconditioned and so ground rational judgment. In so far as the 
checking reduces conclusions to premises, there is the virtually uncon- 
ditioned of the form of deductive inference. In so far as the definitions 
and postulates coalesce into a self-justifying meaning, there is the virtu- 
ally unconditioned of analytic propositions. Both of these types of the 
virtually unconditioned have already been considered and so, for us, 
the problem of mathematical judgment consists in determining what 
else is required for such judgment. 

First of all, something else is required. For if the premises of mathe- 
matical thought are analytic propositions, still not all analytic proposi- 
tions are mathematical premises. Analytic propositions can be produced 
at will and indefinitely. But the premises of mathematical thought are 
to be reached only through the discoveries of genius and the labour of 
learning what genius has grasped. Further, it does happen that abstruse 
regions of mathematics are occasionally pulled out of their cold and airy 
regions to become the tools of empirical hypotheses and theories and 
to share with such formulations the probable existential reference that 
they possess. But prior to a probable existential reference or isomor- 
phism there is a possible existential reference or isomorphism; before a 
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department of mathematics can be applied, it must possess an inherent 
possibility of being applied. What, then, is that inherent possibility? 
And what is its criterion? 

Secondly, we have to undertake an examination of mathematics to 
determine what this further element is and what its criterion is. Let us 
say, then, that there is a mathematical series, that each term in the series 
is a department of mathematics, that each department consists 


(1) of rules governing and so defining operations, and 
(2) of operations proceeding from some terms to others and so relat- 
ing and defining them. 


Further, we may presuppose each department of mathematics to be 
formalized, that is, to be stated in a set of definitions, postulates, and 
deductions. Finally, we shall presuppose that there are other formaliza- 
tions, equally rigorous, equally clegant, but in fact not members of the 
mathematical series. Our problem thus becomes the question, In the 
light of our general analysis of knowledge, how is one to recognize 
sorne formalizations as mathematical and others as not mathematical? 

Our answer contains three elements, and it will be convenient to refer 
to them respectively as the material element, the formal element, and 
the actual clement. 

The material element is what we have named the empirical residue. 
There are aspects of data from which understanding always abstracts, 
Such have been seen to be the individual, the continuum, particular 
places and times, and the non-systematic divergence of actual fre- 
quency from probable expectations. 

The formal element may be designated by abstraction as enriching. 
Te has been seen that insight goes beyond images and data by adding 
intelligible unities and correlations and frequencies, which, indeed, 
Contain a reference to images or data but, none the less, add a com- 
Ponent to knowledge that does not exist actually on the level of sense 
or imagination. 

Finally, the actual clement lies in the conjunction of the material and 
the formal elements. 

By the mathematician, the formal element commonly is viewed as 

ic. There is a laborious process named ‘learning mathematics’. 

Te consists in gradually acquiring the insights that are necessary to 
id mathematical problems, to follow mathematical arguments, 

to work out mathematical solutions. This acquisition occurs in a suc- 
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cession of higher viewpoints. One department of mathematics follows 
upon another. Logically, they are discontinuous, for each has its own 
definitions, postulates, and inferences. But intellectually they are con- 
tinuous, inasmuch as the symbolic representation of operations in the 
lower field provides the images in which intelligence grasps the idea 
of the new rules that govern operations in the higher field. 

However, this expansion of intelligence does not seem to be com- 
pletely free. Not only is there the link between higher viewpoints and 
preceding lower viewpoints, but also there is a bias from the particular 
to the general, from the part to the totality, from the approximate to 
the ideal. If there exist concrete instances of one, two, three, the 
mathematician explores the totality of positive integers, of real 
numbers, of complex numbers, of ordered sets. If there exist edges and 
surfaces, the mathematician works out not merely one geometry but 
the total series of possible geometries. If there are various fields in 
which it seems mathematics may be applied, the mathematician, sets 
out to explore the whole of each region in which the fields occur. 

Again, besides its preference for the general, the complete, the ideal, 
the development of mathematical thought also seems restricted by its 
material element. By this I do not mean that the mathematician is con- 
fined to individuals that exist, to continua that exist, to places and times 
that exist, to non-systematic divergences that occur, or to any other 
actual elements in the empirical residue that may be discovered through 
the introduction of new techniques of abstraction. For it is quite clear 
that mathematical thought in its pursuit of the general and complete and 
ideal reveals a profound unconcern for the existent. Still it does seem to 
be true that the empirical residue does supply mathematics with 
samples of the type of stuff on which mathematical ideas confer intelli- 
gibility and order. For unless the mathematican is investigating the 
pure intelligibilities that Aquinas identified with angels, there must be 
some mathematical matter; and since there are other sciences that deal 
with data as of determinate kinds, there remains for the mathematician 
the empirical residue of all data. 

If we have succeeded in characterizing the material and formal ele- 
ments of mathematics, there remains the question of the significance of 
their conjunction. Briefly, this may be indicated by recalling that we 
found the heuristic structures of empirical method to operate in a 
scissors-like fashion. Not only is there a lower blade that rises from data 
through measurements and curve-fitting to formulae, but also there is 
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an upper blade that moves downward from differential and operator 
equations and from postulates ofinvariance and equivalence. Morcover, 
itis no secret that the upper blade owes its effectiveness to the labors 
of mathematicians. But what is the possibility of that upper blade? 

To grasp the answer to that question, two complementary ten- 
dencies have to be envisaged at once. On the one hand, there is the 
movement of empirical science from description to explanation, from 
proper domains of data to systems of laws that implicitly define the 
terms they relate; and at the end of this movement there is the ideal 
goal that is to be attained when all aspects of data, except the empirical 
residue, will have their intelligible counterpart in systems of explana- 
tory conjugates and ideal frequencies. On the other hand, there's the 
movement of mathematical thought that begins from the empirical 
residue and endeavours to explore the totality of manners in P hich 
enriching abstraction can confer intelligibility upon any materials that 
resemble the empirical residue. Clearly, these two movements are 
complementary. For the mathematician begins from the empirical 
residue with which the empirical scientist would end; and if the es 
matical exploration of intelligible systems is thorough, then it is bound 
to include the systems of explanatory conjugates that the empirical 
sciences will verify in their respective domains. i 

_Let us now revert to our distinction between outright analytic prin- 
ciples, provisional analytic principles, and serially analytic principles, 
All are analytic propositions, i.e., instances of the virtually uncondi- 
tioned in which the conditioned is linked to its conditions by syntactical 
Tules and the conditions are fulfilled by defining terms. None are mere 
analytic propositions that are obtained by devising any definitions or 
syntactical rules that one pleases. For the terms and relations of out, 
tight analytic principles occur, in their defined sense, in certain judg- 
ents of fact. The terms and relations of provisional analytic principles 
geur, in their defined sense, in probable judgments of fact. Finally the 
terms and relations of serially analytic principles ground the deductive 
expansions that explore completely, generally, and ideally, the total 
fange of fields to which outright and provisional analytic principles 
ag access in a particular, fragmentary, or approximate manner. k 
as bee ae Ee to identify the basic Propositions of mathe- 
| hs y analytic principles. For there is a material element 
a lematical thought, and it bears some similarity to the empirical 

ue in the data of the empirical sciences, Again, there is a formal 
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cession of higher viewpoints. One department of mathematics follows 
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However, this expansion of intelligence does not seem to be com- 
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with data as of determinate kinds, there remains for the mathematician 
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an upper blade that moves downward from differential and operator 
equations and from postulates of invariance and equivalence. Moreover, 
itis no secret that the upper blade owes its effectiveness to the baur 
of mathematicians. But what is the possibility of that upper blade? 

To grasp the answer to that question, two complementary ten- 
dencies have to be envisaged at once. On the one hand, there is the 
movement of empirical science from description to explanation, from 
proper domains of data to systems of laws that implicitly define the 
terms they relate; and at the end of this movement there is the ideal 
goal that is to be attained when all aspects of data, except the empirical 
residue, will have their intelligible counterpart in systems of explana- 
tory conjugates and ideal frequencies. On the other hand, there is the 
movement of mathematical thought that begins from the empirical 
residue and endeavours to explore the totality of manners in which 
enriching abstraction can confer intelligibility upon any materials that 
resemble the empirical residue. Clearly, these two movements are 
complementary. For the mathematician begins from the empirical 
residue with which the empirical scientist would end; and if the ake 
matical exploration of intelligible systems is thorough, then itis bound 
to include the systems of explanatory conjugates that the empirical 
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element in mathematical thought, and it tends towards a general, com- 
plete, and ideal account of the manners in which enriching abstraction 
can add intelligibility and order to the material element. But the em- 
pirical sciences are in search of the intelligibility and order that, when 
combined with the empirical residue in the data of their several do- 
mains, will provide a complete and definitive explanation of those 
data. It follows that the mathematician is concerned to establish gener- 
ally, completely, and ideally, the range of possible systems that include 
verifiable scientific systems as particular, fragmentary, or approximate 
cases. 

Thirdly, if the basic propositions of mathematics are serially analytic 
principles, then we have the answer to our principal question that 
asked the difference between free formalizations and mathematical 
formalizations. 

Fourthly, there readily follows an account of the possibility of iso- 
morphism between mathematical relations and the relations of the 
empirical sciences. Both sets of relations are products of enriching 
abstraction, and both possess a relevance to the empirical residue in 
data. 

Finally, it seems appropriate to add a note on the difference between 
the foregoing account of the field of mathematics and current views. 
Commonly, it would be agreed that mathematics is based on mere 
analytic propositions, and it would be explained that, if one disregards 
merely arbitrary definitions and syntactical rules, one can distinguish 
logic which deals with such relations as ‘and’, ‘or’, “if... , then 
mathematics which deals with relations of equivalence or congruence in 
individuals and sets, and a more general subject, call it ‘mathesis’, which 
deals with rules common to logic and to mathematics. 

‘The principal difference in our approach is that it goes behind con- 
cepts and affirmations to the grounding acts of direct and reflective 
understanding. From this feature there follows its dynamic character, 
for it contains an invitation to mathematicians to explore the possibility 
of setting up the series of deductive expansions that would do as much 
for other empirical sciences as has been done for physics. On the other 
hand, while we have emphasized a relation between mathematics and 
empirical science, it must be insisted that we have not done so by re- 
stricting materially the field of mathematics. The mathematician re- 
mains free to take as his materials anything that resembles the empirical 
residue. He is free to discover further additions to the residue that, at 
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present, is known. He is free to explore with full generality, complete- 
ness, and ideality, the enrichments that the exercise of human intelli- 

ce can add, Yet his creations will remain serially existential, for they 
will exhibit the series of systems to some of which the empirical 
scientist will be able to say ‘Yes’. 


9. SUMMARY 
Prospective judgments are propositions 


(1) that are the content of an act of conceiving, thinking, defining, 
considering, or supposing, 

(2) that are subjected to the question for reflection, to the critical 
attitude of intelligence, and 

(3) that thereby are constituted as the conditioned. 


There is sufficient evidence for a prospective judgment when it may 
be grasped by reflective understanding as virtually unconditioned. 
Hence sufficient evidence involves 


1) a link of the conditioned to its conditions, and 
(2) the fulfilment of the conditions. 


‘These two elements are supplied in different manners in different cases. 

In formal inference the link is provided by the hypothetical premise, 
If the antecedent, then che consequent. The fulfilment is the minor 
premise. 

In judgment on the correctness of insights, the link is that the insight 
is correct if there are no further, pertinent questions, and the fulfilment 
lies in the self-correcting process of learning reaching its limit in 
familiarity and mastery. 

Tn judgments of fact the link is the correct insight or set of insights 
and the fulfilment lies in present and/or remembered data. 

4 In generalizations the link is the cognitional law that similars are 

similarly understood and the fulfilment lies in such similarity that 
, pertinent questions no more arise in the general case than in 

correctly understood particular case. ; ‘i 

Tu probable judgments the link is that insights are correct when there 
are no further pertinent questions and the fulfilment is some approxi- 
mation of the self-correcting process of learning to its limit of familiar- 
ity and mastery. 

In analytic propositions the link lies in rules of meaning that generate 

















316 Reflective Understanding 


propositions out of partial terms of meaning and the fulfilment is sup- 
plied by the meanings or definitions of the terms. 

Analytic propositions become analytic principles when their terms 
are existential; and terms are existential when they occur in definitive, 
factual judgments. 


Provisional analytic principles are analytic propositions whose terms 
are probably existential, 

Serially analytic principles are the analytic propositions from which 
follow the ranges of systems of which some in some fashion exist. 


PART TWO 


INSIGHT AS KNOWLEDGE 








CHAPTER XI 
SELF-AFFIRMATION OF THE KNOWER 


‘tis time to turn from theory to practice. Judgment has been analysed. 

Its grounds in reflective understanding have been explored. Clearly 
the next question is whether correct judgments occur, and the answer 
to it is the act of making one. 

Since our study has been of cognitional process, the judgment we are 
best prepared to make is the self-affirmation of an instance of such a 
process as cognitional. By the ‘self’ is meant a concrete and intelligible 
unity-identity-whole. By ‘self-affirmation’ is meant that the self both 
affirms and is affirmed. By ‘self-affirmation of the knower’ is meant 
that the self as affirmed is characterized by such occurrences as sensing, 
perceiving, imagining, inquiring, understanding, formulating, reflect- 
ing, grasping the unconditioned, and affirming. 

The affirmation to be made is a judgment of fact. It is not that I exist 
necessarily, but merely that in fact I do. It is not that I am of necessity 
a knower, but merely that in fact I am. It is not that an individual per- 
forming the listed acts really does know, but merely that I perform 
them and that by ‘knowing’ I mean no more than such performance. 

As all judgment, self-affirmation rests upon a grasp of the uncondi- 
tioned. The unconditioned is the combination of 


(1) aconditioned, 
(2) a link between the conditioned and its conditions, and 
(3) the fulfilment of the conditions. 


The relevant conditioned is the statement, I am a knower. The link be- 
tween the conditioned and its conditions may be cast in the proposition, 
Tama knower, if I am a concrete and intelligible unity-identity-whole, 
characterized by acts of sensing, perceiving, imagining, inquiring, 
understanding, formulating, reflecting, grasping the unconditioned, 
and judging. The fulfilment of the conditions is given in consciousness. 

The conditioned offers no difficulty. It is merely the expression of 
what is to be affirmed. Similarly, the link offers no difficulty; the link 
itself is a statement of meaning; and the conditions which it lists have 
become familiar in the course of this investigation. The problematic 
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element, then, lies in the fulfilment of the conditions and we proceed to 
indicate what is meant and not meant by consciousness and by the 


fulfilment of conditions. 


1. THE NOTION OF CONSCIOUSNESS 


First, consciousness is not to be thought of as some sort of inward 
look. People are apt to think of knowing by imagining a man taking a 
look at something and, further, they are apt to think of consciousness 
by imagining themselves looking into themselves. Not merely do they 
indulge in such imaginative opinions but also they are likely to justify 
them by argument. Knowing, they will say, is knowing something; it 
is being confronted by an object; itis the strange, mysterious, irreduc- 
ible presence of one thing to another. Hence, though knowing is not 
exclusively a matter of ocular vision, still it is radically that sort of thing. 
It is gazing, intuiting, contemplating. Whatever words you care to 
employ, consciousness is a knowing and so it is some sort of inward 
looking. 

Now while consciousness is a factor in knowing, and while knowing 
is an activity to which a problem of objectivity is annexed, still it is one 
thing to give an account of the activity and it is something else to tackle 
the problem of objectivity. For the present we are concerned simply 
with an account of the activity, and so we have defined the knower, 
not by saying that he knows something, but solely by saying that he 
performs certain kinds of acts. In like manner, we have not asked 
whether the knower knows himself; we ask solely whether he can per- 
form the act of self-affirmation. Hence, while some of our readers may 
possess the rather remarkable power of looking into themselves and 
intuiting things quite clearly and distinctly, we shall not base our case 
upon their success. For, after all, there may well exist other readers that, 
like the writer, find looking into themselves rather unrewarding. 

Secondly, by consciousness we shall mean that there is an awareness 
immanent in cognitional acts. Already a distinction has been drawn be- 
tween act and content, for instance, between secing and colour, hearing 
and sound, imagining and image, insight and idea. To affirm conscious- 
ness is to affirm that cognitional process is not merely a procession of 
contents but also a succession of acts. It is to affirm that the acts differ 
radically from such unconscious acts as the metabolism of one’s cells, 
the maintenance of one’s organs, the multitudinous biological processes 
that one learns about through the study of contemporary medical 
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science. Both kinds of acts occur, but the biological occur outside con- 
sciousness, and the cognitional occur within consciousness, Seeing is 
not merely a response to the stimulus of colour and shape; it is a re- 
sponse that consists in becoming aware of colour and shape. Hearing is 
not merely a response to the stimulus of sound; it is a response that cine 
sists in becoming aware of sound. As colour differs from sound, so se- 
ing differs from hearing. Still seeing and hearing have a common 
feature, for in both occurrences there is not merely content but also 
conscious act. 

By the conscious act is not meant a deliberate act; we are conscious 
of acts without debating whether we will perform them. By the con- 
scious act is not meant an act to which one attends; consciousness can be 
heightened by shifting attention from the content to the act; but con- 
sciousness is not constituted by that shift of attention, for it is a quality 
immanent in acts of certain kinds, and without it the acts would be un- 
conscious as is the growth of one’s beard. By the conscious act is not 
meant that the act is somehow isolated for inspection, nor that one 
grasps its function in cognitional process, nor that one can assign it a 
name, nor that one can distinguish it from other acts, nor that one is 
certain of its occurrence. 

Does then, ‘conscious’ act’ mean no more than ‘cognitional act’? 
A distinction has to be drawn. First, Ido not think that only cognitio: ual 
acts are conscious. Secondly, there are those that would define ‘seeing’ 
as “awareness of colour’ and then proceed to argue that in seeing one 
was aware of colour but of nothing else whatever, that ‘awareness of 
colour’ occurs but that a concomitant ‘awareness of awareness’ is a 
fiction. This, I think, does not accurately reflect the facts. If. seeing is an 
awareness of nothing but colour and hearing is an awareness of nothing 
but sound, why are both named ‘awareness’? Is it because there is some 
ty en colour and sound? Or is it that colour and sound are 
T sparate, yet wil th respect to both there are acts that are similar? In the 

tter case, what is the similarity? Is it that both acts are occurrences, as 
metabolism is an occurrence? Or is it that both acts are conscious? One 
may quarrel with the phrase, awareness of awareness, particularly if 
ae ‘imagines awareness to be a looking and finds it preposterous to talk 
= es ata osk, But one cannot deny that, within the cogni- 
A pees ee z a tae or element or component over 
a” ent, and that this factor is what differentiates cogni- 

unconscious occurrences, 
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2. EMPIRICAL, INTELLIGENT, AND RATIONAL CONSCIOUSNESS 


By consciouness is meant an awareness immanent in cognitional acts. 
But such acts differ in kind, and so the awareness differs in kind with 
the acts, There is an empirical consciousness characteristic of sensing, 
perceiving, imagining. As the content of these acts is merely presented 
or represented, so the awareness immanent in the acts is the mere given- 
ness of the acts. But there is an intelligent consciousness characteristic of 
inquiry, insight, and formulation. On this level cognitional process not 
merely strives for and reaches the intelligible, but in doing so it exhibits 
its intelligence; it operates intelligently. The awareness is present but it 
is the awareness of intelligence, of what strives to understand, of what is 
satisfied by understanding, of what formulates the understood, not as a 
schoolboy repeating by rote a definition, but as one that defines be- 
cause he grasps why that definition hits things off. Finally, on the third 
Jevel of reflection, grasp of the unconditioned, and judgment, there is 
rational consciousness. It is the emergence and the effective operation of 
a single law of utmost generality, the law of sufficient reason, where 
the sufficient reason is the unconditioned. It emerges as a demand for 
the unconditioned and a refusal to assent unreservedly on any lesser 
ground, It advances to grasp of the unconditioned, It terminates in the 
rational compulsion by which grasp of the unconditioned commands 
assent. 

Empirical consciousness needs, perhaps, no further comment, for by 
it we illustrated the difference between conscious and unconscious acts. 
Intelligent and rational consciousness, on the other hand, may be clari- 
fied by a contrast. In their different manners both common sense and 
positive science view the material world as subject to intelligible 
patterns and as governed by some law of causality. To confine our atten- 
tion to what man knows best, namely, his own artefacts, there is dis 
cernible in them an intelligible design and their existence has its ground 
in the labour of production. But before the design is realized in things, 
it was invented by intelligence; before the sequence of productive 
operations was undertaken, it was affirmed as worth while for some 
sufficient or apparently sufficient reason. In the thing there is the in- 
telligible design, but in the inventor there was not only the intelligi- 
bility on the side of the object but also intelligent consciousness on the 
side of the subject. In the thing there is the groundedness that consists in 
its existence being accounted for by a sequence of operations; but in the 
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entrepreneur there was not only the groundedness of his judgment in 
the reasons that led to it but also the rational consciousness that required 
reasons to reach judgment. 

Intelligence and intelligibility are the obverse and reverse of the 
second level of knowing: intelligence looks for intelligible patterns in 
presentations and representations; it grasps such patterns in its moments 
of insight; it exploits such grasp in its formulations and in further opera- 
tions equally guided by insights. In like manner, reasonableness and 
groundedness are the obverse and reverse of the third level of knowing. 
Reasonableness is reflection inasmuch as it seeks groundedness for 
objects of thought; reasonableness discovers groundedness in its reflec- 
tive grasp of the unconditioned; reasonableness exploits groundedness 
when it affirms objects because they are grounded. In man’s artefacts 
there are the reverse elements of the intelligibility and groundedness, 
but there are not the obverse elements of intelligence and reasonable- 
ness. The obverse elements pertain to cognitional process on its second 
and third levels; they do not pertain to the contents emergent on those 
devels, to the idea or concept, to the unconditioned or affirmed; on the 
contrary, they characterize the acts with which those contents are 
coupled and so they are specific differentiations of the awareness of 
consciousness. Clear and distinct conception not only reveals the 
intelligibility of the object but also manifests the intelligence of the 
subject. Exact and balanced judgment not only affirms things as 
they are but also testifies to the dominance of reasonableness in the 
subject. 

Still, it may be asked, Am I really conscious of intelligence and 
reasonableness? The question, I think, is misleading. It suggests that 
there is a type of knowing in which intelligence and reasonableness 
come up for inspection. But what is asserted is not that you can un- 
cover intelligence by introspection, as you can point to Calcutta on a 
map. The assertion is that you have conscious states and conscious acts 
that are intelligent and reasonable. Intelligent and rational conscious- 
ness denote characters of cognitional process, and the characters they 
denote pertain not to the contents but to the proceeding. It is repugnant 
to meto place astrology and astronomy, alchemy and chemistry, legend 
and history, hypothesis and fact, on exactly the same footing. I am not 
content with theories, however brilliantly coherent, but insist on rais- 
ing the further question, Are they true? What is that repugnance, that 

‘discontent, that insistence? They are just so many variations on the 
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more basic expression that I am rationally conscious, that I demand 
sufficient reason, that I find it in the unconditioned, that I assent un- 
reservedly to nothing less, that such demanding, finding, self-com- 
mitting occur, not like the growth of my hair, but within a field of 
consciousness or awareness. 

‘Again, if at moments I can slip into a lotus land in which mere pre- 
sentations and representations are juxtaposed or successive, still that is 
not my normal state. The Humean world of mere impressions comes 
to me as a puzzle to be pieced together. I want to understand, to grasp 
intelligible unities and relations, to know what's up and where I stand. 
Praise of the scientific spirit that inquires, that masters, that controls, is 
not without an echo, a deep resonance within me, for, in my more 
modest way, I too inquire and catch on, see the thing to do and see 
that it is properly done. But what are these but variations on the more 
basic expression that I am intelligently conscious, that the awareness 
characteristic of cognitional acts on the second level is an active con- 
tributing to the intelligibility of its products? When I listen to the story 
of Archimedes and when I read the recital of a mystical experience, 
there is a marked difference. What a mystic experiences, I do not know. 
But, though I never enjoyed so remarkable an insight as Archimedes, 
still I do know what it is to miss the point and to get the point, not to 
have a clue and then to catch on, to see things in a new light, to grasp 
how they hang together, to come to know why, the reason, the explana- 
tion, the cause. After Archimedes shouted ‘I've got it, he might well 
be puzzled by the question whether he was conscious of an insight. 
Still there can be no doubt that he was conscious of an increment of 
knowledge, an increment that he had wanted very much. Did he want 
the king’s favour? Did he want to enhance his reputation? Perhaps, but 
at a deeper and more spontaneous level, he wanted to know how to do 
something; he wanted to solve a problem; he wanted to understand; 
his consciousness was on the second level where it seeks the intelligible 
and follows up partial insights with further questions until there comes 
the final crowning insight that ends questioning and satisfies intelligent 
consciousness. 


3. THE UNITY OF CONSCIOUSNESS 


In the fourth place, there are unities of consciousness. Besides cogni- 
tional contents there are cognitional acts; different kinds of acts have 
different kinds of awareness, empirical, intelligent, rational. But the 
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contents cumulate into unities: what is perceived is what is inquired 
about; what is inquired about is what is understood; what is under- 
stood is what is formulated; what is formulated is what is reflected on; 
what is reflected on is what is grasped as unconditioned; what is 
grasped as unconditioned is what is affirmed. Now, just as there are 
unities on the side of the object, so there are unities on the side of the 
subject. Conscious acts are not so many isolated, random atoms of 
knowing, but many acts coalesce into a single knowing. Not only is 
there a similarity between my seeing and your hearing, inasmuch as 
both acts are conscious; there also is an identity involved when my 
seeing and my hearing or your secing and your hearing are compared. 
Moreover, this identity extends all along the line. Not only is the per- 
cept inquired about, understood, formulated, reflected on, grasped as 
unconditioned, and affirmed, but also there is an identity involved in 
perceiving, inquiring, understanding, formulating, reflecting, grasping 
the unconditioned, and affirming. Indeed, consciousness is much more 
obviously of this unity in diverse acts than of the diverse acts, for it is 
within the unity that the acts are found and distinguished, and it is to 
the unity that we appeal when we talk about a single field of conscious- 
ness and draw a distinction between conscious acts occurring within the 
field and unconscious acts occurring outside it. 

One might go further and argue that, were the unity of conscious- 
ness not given, then it would have to be postulated. For many contents 
on diverse levels cumulate into a single known. But how can that 
occur? How can images be derived from sensations? How can inquiry 
be about percepts? How can insight be into images? How can defini- 
tion draw upon both images and the ideas grasped in insight? How can 
reflecting be about formulations? How can the grasp of the uncondi- 
tioned be obtaingd by combining the conditioned that is thought and 
the fulfilment that is sensed? How can each judgment emerge in a con- 
text of other judgments that determine its meaning, complement it, 
qualify it, defend it, so that it is but a single increment within a far 
vaster knowing? I cannot inquire into your experience or reflect on 
your thoughts. But if there were no ‘I’, how could there be a ‘my ex- 
perience’ with respect to which a ‘my inquiry’ occurred, or ‘my 
thoughts’ with respect to which ‘my reflection’ occurred? If there were 
Not one consciousness, at once empirical, intelligent, and rational, how 
could rational judgment proceed from an unconditioned grasped in the 
combination of thought and sensible experience? 
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4. THE UNITY AS GIVEN 


Still, if the unity of consciousness would have to be postulated on the 
hypothesis that it were not given, it remains that it is given. By this, of 
course, I do not mean that it is the object of some inward look. What 
is meant is that a single agent is involved in many acts, that it is an 
abstraction to speak of the acts as conscious, that, concretely, conscious- 
ness pertains to the acting agent. Seeing and hearing differ inasmuch as 
one is an awareness of colour and the other an awareness of sound. See- 
ing and hearing are similar inasmuch as each is an awareness. But the 
similarity between my seeing and your hearing is an abstract indication 
of consciousness which, as it is given, is primarily an identity uniting 
my seeing and my hearing or your seeing and your hearing. 

We have been engaged in determining what precisely is meant by 
consciousness, We have contended that it is not some inward look but a 
quality of cognitional acts, a quality that differs on the different levels 
of cognitional process, a quality that concretely is the identity immanent 
in the diversity and the multiplicity of the process. However, one can- 
not insist too strongly that such an account of consciousness is not itself 
consciousness. The account supposes consciousness as its data for in- 
quiry, for insight, for formulation, for reflection, for grasp of the 
unconditioned, for judgment. But giving the account is the formulating 
and the judging, while the account itself is what is formulated and 
affirmed. Consciousness as given is neither formulated nor affirmed. 
Consciousness is given independently of its being formulated or affirmed. 
To formulate it does not make one more conscious, for the effect of 
formulation is to add to one’s concepts. To affirm it does not make one 
more conscious, for the effect of affirmation is to add to one’s judgments. 
Finally, as consciousness is not increased by affirming it, so it is not 
diminished by denying it, for the effect of denying it is to add to the list 
of one’s judgments and not to subtract from the grounds on which 
judgments may be based. 

By an experiential fulfilment, then, one does not mean the con- 
ditioned, nor the link between the conditioned and its conditions, nor 
the conditions as formulated, let alone as affirmed. One does mean that 
the conditions, which are formulated, also are to be found in a more 
rudimentary state within cognitional process. Just as inquiry brings 
about the advance from the perceived and not understood to the per- 
ceived and understood, so there is a reverse shift by which one moves 
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from the perceived and understood to the merely perceived. It is this 
reverse shift that commonly is meant by verification. If from a more 
general theory I obtain the formula, PV=64, then I can infer that when 
Pis 2, 4, 8, 16, 32, V will have theoretically the values 32, 16, 8, 4, 2. 
By setting up suitable apparatus and securing appropriate conditions 
defined by the theory, I can advance from theoretical inference to an 
experimental check. The results of the experiment may be expressed 
in a series of propositions, such as the statement that, when P was 
approximately 2, V was approximately 32, but such a series of state- 
ments, however accurate, is not what was given by the experiment. 
The statements represent judgments of fact; the judgments rest on 
grasping the unconditioned; the grasp rests on formulations and visual 
experiences. The experiment gives neither statements nor judgments 
nor reflective understanding nor formulations but only visual experi- 
ences. The experiment gives not visual experiences as described but 
visual experiences on the level of merely seeing. That P is 2 when the 
needle on a dial stands at a certain place, is a judgment, That V is 32 
when certain dimensions of an object coincide with certain dimensions 
ofa measuring rod is another judgment. All that is seen is the needle in 
a position on the dial or the dimensions of an object standing in coin- 
cidence with numbered units on a rod. Nor is it this description that is 
seen, but only what is so described. In brief, verification is an appro- 
priate pattern of acts of checking; acts of checking are reversals from 
formulations of what would be perceived to the corresponding but 
more rudimentary cognitional contents of acts of perceiving or 
sensing. In the formulation there always are elements derived from in- 
quiry, insight, conceiving. But in virtue of the checking one can say 
that the formulation is not pure theory, that it is not merely supposed 
or merely postulated or merely inferred, that its sensible component is 
given. 

Now just as there is reversal to what is given sensibly, so there is re- 
‘versal to what is given consciously. Just as the former reversal is away 
from the understood as understood, the formulated as formulated, the 
affirmed as affirmed, and to the merely sensed, so also the latter re- 
versal is from the understood, formulated, affirmed as such, to the 
merely given. Hence, in the self-affirmation of the knower, the condi- 
a a T ne a es a knower. The link between the condi- 

n cast in the proposition, I am a knower if I 
am a unity performing certain kinds of acts. The conditions as formu- 
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lated are the unity-identity-whole to be grasped in data as individual 
and the kinds of acts to be grasped in data as similar. But the fulfilment 
of the conditions in consciousness is to be had by reverting from such 
formulations to the more rudimentary state of the formulated where 
there is no formulation but merely experience. 


$. SELF-AFFIRMATION 


From preliminary clarifications, we turn to the issue, Am I a knower? 
Each has to ask the question of himself. But anyone who asks it, is 
rationally conscious. For the question is a question for reflection, a 
question to be met with a ‘Yes’ or ‘No’; and asking the question does 
not mean repeating the words but entering the dynamic state in which 
dissatisfaction with mere theory manifests itself in a demand for fact, 
for what is so. Further, ‘the question is not any question. If I ask it, I 
know what it means. What do I mean by ‘I’? The answer is difficult to 
formulate, but strangely, in some obscure fashion, I know very well 
what it means without formulation, and by that obscure yet familiar 
awareness, I find fault with various formulations of what is meant by 
‘T. In other words, T has a rudimentary meaning from consciousness 
and it envisages neither the multiplicity nor the diversity of contents 
and conscious acts but rather the unity that goes along with them. But 
if T has some such rudimentary meaning from consciousness, then 
consciousness supplies the fulfilment of one clement in the conditions 
for affirming that I am a knower. Does consciousness supply the fulfil- 
ment for the other conditions? Do I see, or am I blind? Do I hear, or 
am I deaf? Do I try to understand or is the distinction between intelli- 
gence and stupidity no more applicable to me than to a stone? Have I 
any experience of insight, or is the story of Archimedes as strange to 
me as the account of Plotinus’ vision of the One? Do I conceive, think, 
consider, suppose, define, formulate, or is my talking like the talking 
of a parrot? I reflect, for I ask whether I am a knower. Do I grasp the 
unconditioned, if not in other instances, then in this one? If I grasped 
the unconditioned, would I not be under the rational compulsion of 
affirming that I am a knower and so, either affirm it, or else find some 
loop-hole, some weakness, some incoherence, in this account of the 
genesis of self-affirmation? As each has to ask these questions of him- 
self, so too he has to answer them for himself. But the fact of the ask- 
ing and the possibility of the answering are themselves the sufficient 
reason for the affirmative answer. 
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6. SELF-AFFIRMATION AS IMMANENT LAW 


The foregoing account of self-affirmation stresses its positive aspect. 
Ir is a judgment of fact and so it rests heavily upon the experiential 
component in knowing. Still it is a singular type of judgment for it 
possesses a variety of overtones, I might not be yet, if I am, I am. I 
might be other than I am, yet, in fact, [am what Iam, The contingent, 
if you suppose it as a fact, becomes conditionally necessary, and thi 
piece of elementary logic places the merely factual self-affirmation in a 
context of necessity. 

Am Ia knower? The answer, Yes, is coherent, for if I am a knower, 
L can know that fact. But the answer, No, is incoherent, for if Lam wor 
a knower, how could the question be raised and answered by me? No 
less, the hedging answer, I do not know, is incoherent, For ft know 
that I do not know, then I am a knower; and if I do not know that Ido 
not know, then I should not answer, 

Am I a knower? IFI am not, then I know nothing. My only course 
issilence. My only course is not the excused and explained silence of the 
sceptic, but the complete silence of the animal that offers neither excuse 
nor explanation for its complacent absorption in merely sensitive 
routines. For if I know nothing, I do not know excuses for not know. 
ing. IE I know nothing, then I cannot know the explanation of my 
ignorance. 

I is this conditional necessity of contingent fact that involves the 
talking sceptic in contradiction. If enthusiasm for the achievement of 
Freud were to lead me to affirm that all thought and affirmation is just 
a by-product of the libido, then since I have admitted no exception 
this very assertion of mine would have to be mere assertion hom 2 
Suspect source. If second thoughts lead me to acknowledge an excep- 
tion, they lead me to acknowledge the necessary presuppositions ofthe 
exception. By the time that list has been drawn up and accepted, I am 
no longer a sceptic. ee 
__ Still the Aristotelian prescription of getting the sceptic to talk derives 
3 efficacy not only from the conditional necessity of contingent fact 
> ie the nature, the natural spontaneities and natural inevita- 

les, that go with that fact. Why is it that the talking sceptic does not 
falk gibberish? Why is it that one can count on his being nonplussed 
by self-contradiction? It is because he is conscious, empirically, intel- 


ligently, and rationally. It is because he has no choice in the matter. It 
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is because extreme ingenuity is needed for him not to betray his real 
nature. It is because, were his ingenuity successful, the only result 
would be that he had revealed himself an idiot and lost all claim to be 
heard. 

This aspect of the matter deserves further attention. Cognitional 
process does not lie outside the realm of natural law. Not merely do I 
possess the power to elicit certain types of acts when certain conditions 
are fulfilled, but also with statistical regularity the conditions are ful- 
filled and the acts occur. I cannot escape sensations, percepts, images. 
All three keep occurring during my waking hours, and the images 
often continue during my sleep. No doubt, I can exercise a selective 
control over what I sense, perceive, imagine. But the choice I cannot 
make effective is to sense nothing, perceive nothing, imagine nothing. 
Not only are the contents of these acts imposed upon me, but also con- 
sciousness in some degree is inseparable from the acts. Nor is that con- 
sciousness merely an aggregate of isolated atoms; it is a unity. 

If I cannot escape presentations and representations, neither can I be 
content with them. Spontaneously I fall victim to the wonder that 
Aristotle named the beginning of all science and philosophy. I try to 
understand. I enter, without questioning, the dynamic state that is re- 
vealed in questions for intelligence. Theoretically there is a disjunction 
between ‘being intelligent’ and ‘not being intelligent’. But the theor- 
etical disjunction is not a practical choice for me. I can deprecate intel- 
ligence; I can ridicule its aspirations; I can reduce its use to a minimum; 
but it does not follow that I can eliminate it. I can question everything 
else, but to question questioning is self-destructive. I might call upon 
intelligence for the conception of a plan to escape intelligence, but the 
effort to escape would only reveal my present involvement and, 
strangely enough, I would want to go about the business intelligently 
and I would want to claim that escaping was the intelligent thing to do. 

As I cannot be content with the cinematographic flow of presenta- 
tions and representations, so I cannot be content with inquiry, under- 
standing, and formulation. I may say I want not the quarry but the 
chase, but I am careful to restrict my chasing to fields where the quarry 
lies. If, above all, I want to understand, still I want to understand the 
facts. Inevitably, the achievement of understanding, however stupend- 
ous, only gives rise to the further question, Is it so? Inevitably, the 
progress of understanding isinterrupted by the check of judgment. Intelli- 
gence may be a thoroughbred exulting in the race; but there is a rider 
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on its back; and, without the rider, the best of horses is a poor bet. The 
insistence that modern science envisages an indefinite future of 
repeated revisions does not imply an indifference to fact. On the con- 
trary, itis fact that will force the revisions, that will toss into the waste- 
basket the brilliant theories of previous understanding, that will make 
each new theory better because it is closer to the facts. But what is fact? 
What is that clear, precise, definitive, irrevocable, dominant something 
that we name fact? The question is too large to be settled here, Each 
philosophy has its own view on what fact is and its consequent theor 
on the precise nature of our knowledge of fact. All that can be 
attempted now is to state what we happen to mean by knowing fact. 

Clearly, then, fact is concrete as is sense or consciousness. Again, fact 
is intelligible: if it is independent of all doubtful theory, it is not inde- 
pendent of the modest insight and formulation necessary to give it its 
precision and its accuracy. Finally, fact is virtually unconditioned: it 
might not have been; it might have been other than it is; but as things 
stand, it possesses conditional necessity, and nothing can possibly alter 
it now. Fact, then, combines the concreteness of experience, the deter- 
minateness of accurate intelligence, and the absoluteness of rational 
judgment. It is the natural objective of human cognitional process, It is 
the anticipated unity to which sensation, perception, imagination, in- 
quiry, insight, formulation, reflection, grasp of the unconditioned, and 
judgment make their several, complementary contributions. When 
Newton knew that the water in his bucket was rotating, he knew a fact, 
though he thought that he knew absolute space. When quantum 
mechanics and relativity post the unimaginable in a four-dimensional 
manifold, they bring to light the not too surprising fact that scientific 
intelligence and verifying judgment go beyond the realm of imagina- 
tion to the realm of fact. Just what that realm is, as has been said, is a 
difficult and complicated problem. Our present concern is that we are 
Committed to it. We are committed, not by knowing what it is and 
that it is worth while, but by an inability to avoid experience, by the 
subtle conquest in us of the Eros that would understand, by the inevit- 
able aftermath of that sweet adventure when a rationality identical with 
us demands the absolute, refuses unreserved assent to less than the un- 
Conditioned and, when that is attained, imposes upon us a commitment 
in which we bow to an immanent Anagke., 

Confronted with the standard of the unconditioned, the sceptic de- 
Spairs. Set before it, the products of human understanding are ashamed, 











332 Self-Affirmation of the Knower 


Great are the achievements of modern science; by far are they to be 
preferred to earlier guesswork; yet rational consciousness finds that 
they approximate indeed to the unconditioned but do not attain it; 
and so it assigns them the modest status of probability. Still, if rational 
consciousness can criticize the achievement of science, it cannot criti- 
cize itself. The critical spirit can weigh all else in the balance, only on 
condition that it does not criticize itself. It is a self-assertive spontaneity 
that demands sufficient reason for all else but offers no justification for 
its demanding. It arises, fact-like, to generate knowledge of fact, to push 
the cognitional process from the conditioned structures of intelligence 
to unreserved affirmation of the unconditioned. It occurs. It will recur 
whenever the conditions for reflection are fulfilled, With statistical re- 
gularity those conditions keep being fulfilled. Nor is that all, for I am 
involved, engaged, committed. The disjunction between rationality and 
non-rationality is an abstract alternative but not a concrete choice. 
Rationality is my very dignity, and so closely to it do I cling, that I 
would want the best of reasons for abandoning it. Indeed, I am so 
much one with my reasonableness that, when I lapse from its high 
standards, I am compelled either to repent my folly or to rationalize it. 
Self-affirmation has been considered as a concrete judgment of fact. 
The contradiction of self-negation has been indicated. Behind that 
contradiction there have been discerned natural inevitabilities and spon- 
taneities that constitute the possibility of knowing, not by demonstrat- 
ing that one can know, but pragmatically by engaging one in the 
process. Nor in the last resort can one reach adeeper foundation than that 
pragmatic engagement. Even to seek it involves a vicious circle; for if 
one seeks such a foundation, one employs one’s cognitional process; 
and the foundation to be reached will be no more secure or solid than 
the inquiry utilized to reach it. As I might not be, as I might be other 
than I am, so my knowing might not be and it might be other than it is 
The ultimate basis of our knowing is not necessity but contingent fact, 
and the fact is established, not prior to our engagement in knowing, but 
simultaneously with it, The sceptic, then, is not involved in a conflict 
with absolute necessity. He might not be; he might not be a knower. 
Contradiction arises when he utilizes cognitional process to deny it. 


7. DESCRIPTION AND EXPLANATION 


There is a further aspect to the matter. Is the self-affirmation that has 
been outlined descriptive of the thing-for-us or explanatory of the 
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thing-itself? We have spoken of natural inevitabilities and spontan- 
cities. But did we speak of these as they are themselves or as they are 
for us? 

Unfortunately, there is a prior question. The distinction that was 
drawn earlier between description and explanation was couched in 
terms that sufficed to cover the difference in the fields of positive 
science. But human science contains an element not to be found in 
other departments. Both the study of man and the study of nature be- 
gin from inquiry and insight into sensible data. Both the study of man 
and the study of nature can advance from the descriptive relations of 
the object to the inquirer, to the explanatory relations that obtain 
immediately between objects. Just as the physicist measures, correlates 
measurements, and implicitly defines correlatives by the correlations, 
so too the student of human nature can forsake the literary approach 
to determine economic, political, sociological, cultural, historical 
correlations. But the study of man also enjoys through conscious- 
ness an immediate access to man, and this access can be used in two 
manners. 

The initial use is descriptive. In this fashion we began from an 
account of an event named insight. We pointed out that it was satisfy- 
ing, that it came unexpectedly, that its emergence was conditioned 
more by a dynamic inner state of inquiry than by external circum- 
stance, that while the first emergence was difficult, repeated occurrence 
‘was easy and spontaneous, that single acts of insight accumulate into 
clusters bearing on a single topic, that such clusters may remain without 
exact formulation, or may be worked out into a systematic doctrine. 
Naturally enough, this general description of insight was presupposed 
and utilized when we came to examine it more closely; and this closer 
examination was in turn presupposed in our account of explanatory 
abstraction and explanatory system and in our study of empirical 
method. Morcover, since data, percepts, and images are prior to in- 
quiry, insight, and formulation, and since all definition is subsequent to 
inquiry and insight, it was necessary to define data, percepts, and images 
as the materials presupposed and complemented by inquiry and insight 
and, further, it was necessary to distinguish between them by contrast- 
ing the formulations of empirical science with those of mathematics 
and the formulations of both of these with the formulations of com- 
mon sense. Finally, the analysis of judgment and the account of reflec- 
tive understanding consisted in relating these acts to each other, and to 
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the formulations of understanding, and to the fulfilment provided by 
experience, 


As the reader will discern, the initial procedure of description gradu- 
ally yielded to definition by relation; and the defining relations ob- 
tained immediately between different kinds of cognitional state or act. 
But definition by this type of relation is explanatory, and so descriptive 
procedure was superseded by explanatory. 

There are, then, two types of description and two types of explana- 
tion. If the inquirer starts from the data of sense, he begins by describ- 
ing but goes on to explain. Again, if he starts from the data of 
consciousness, he begins by describing and goes on to explain. Still, there 
is an important difference between the two types of explaining. For 
explanation on the basis of sens¢ can reduce the element of hypothesis 
to a minimum but it cannot eliminate it entirely. But explanation on 
the basis of consciousness can escape entirely the merely supposed, the 
merely postulated, the merely inferred. 

First, explanation on the basis of sense can reduce hypothesis to a 
minimum. This, of course, is the point of the principle of relevance. 
Galileo's law of falling bodies does not merely suppose or postulate 
distance or time or the measurements of either. It does not merely sup- 
pose or postulate the correlation between distance and time; for there is 
some relation between the two inasmuch as a falling body falls farther 
in a longer time; and the actual measurements ground a numerical de- 
termination of that relation. Moreover, what holds for the law of fall- 
ing bodies, holds for the other laws of mechanics. If one pleases, one 
may contend that the use of inquiry, insight, formulation, and conse- 
quent generalization, is mere supposition or mere postulation; but at 
least it is not the type of mere supposition that the empirical scientist 
systematically avoids or that he seriously fears will be eliminated in 
some more intelligent method of inquiry to be devised and accepted in 
the future. To reach the clement of mere supposition that makes any 
system of mechanics subject to future revision, one must shift attention 
from single laws to the set of primitive terms and relations which the 
system employs in formulating all its laws. In other words, one has to 
distinguish between, say, mass as defined by correlations between 
masses and, on the other hand, mass as enjoying the position of an 
ultimate mechanical concept. Any future system of mechanics will 
have to satisfy the data that now are covered by the notion of mass. 
But it is not necessary that every future system of mechanics will have 
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to satisfy the same data by employing our concept of mass. Further de- 
velopments might lead to the introduction of a different set of ultimate 
concepts, to a consequent reformulation of all laws, and so to a de- 
thronement of the notion of mass from its present position as an ulti- 
mate of mechanical system. Hence, while empirical method can reduce 
the hypothetical to a minimum, it cannot eliminate it entirely. Its 
concepts as concepts are not hypothetical, for they are defined im- 
plicitly by empirically established correlations. None the less, its con- 
cepts as systematically significant, as ultimate or derived, as preferred to 
other concepts that might be empirically reached, do involve an ele- 
ment of mere supposition. For the selection of certain concepts as 
ultimate occurs in the work of systematization, and that work is pro- 
visional. At any time a system is accepted because it provides the 
simplest account of all the known facts. But at the same time it is 
acknowledged that there may be unknown yet relevant facts, that they 
might give rise to further questions that would lead to further insights, 
and that the further insights might involve a radical revision of the 
accepted system. 

Secondly, explanation on the basis of consciousness can escape this 
limitation. I do not mean, of course, that such explanation is not to be 
reached through the series of revisions involved in the self-correcting 
process of learning. Nor do I mean that, once explanation is reached, 
there remains no possibility of the minor revisions that leave basic lines 
intact but attain a greater exactitude and a greater fullness of detail. 
Again, I am not contending here and now that human nature and so 
human knowledge are immutable, that there could not arise a new 
nature and a new knowledge to which present theory would not be 
applicable. What is excluded is the radical revision that involves a shift 
in the fundamental terms. and relations of the explanatory account of 
the human knowledge underlying existing common sense, mathe- 
matics and empirical science. 


8. THE IMPOSSIBILITY OF REVISION 


The impossibility of such revision appears from the very notion of 
Tevision. A revision appeals to data. It contends that previous theory 
does not satisfactorily account for all the data. It claims to have reached 
Complementary insights that lead to more accurate statements. It shows 

these new statements cither are unconditioned or more closely 
approximate to the unconditioned than previous statements. Now, ifin 
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fact revision is as described, then it presupposes that cognitional process 
falls on the three levels of presentation, intelligence, and reflection; it 
presupposes that insights are cumulative and complementary; it pre- 
supposes that they head towards a limit described by the adjective, 
satisfactory; it presupposes a reflective grasp of the unconditioned or of 
what approximates to the unconditioned. Clearly, revision cannot re- 
vise its own presuppositions. A reviser cannot appeal to data to deny 
data, to his new insights to deny insights, to his new formulation to 
deny formulation, to his reflective grasp to deny reflective grasp. 

The same point may be put in another manner. Popular relativism 
is prone to argue that empirical science is the most reliable form of 
human knowledge; but empirical science is subject to indefinite re- 
vision; therefore, all human knowledge is equally subject to indefinite 
revision. Now such argument is necessarily fallacious. One must de- 
finitely know invariant features of human knowledge before one can 
assert that empirical science is subject to indefinite revision; and if one 
definitely knows invariant features of human knowledge, then one 
knows what is not subject to revision. Moreover, as is obvious, such 
knowledge surpasses empirical science at least in the respect that it is not 
subject to revision. 


9. SELFAFFIRMATION IN THE POSSIBILITY OF JUDGMENTS OF FACT 


‘The same conclusion may be reached by setting forth the a priori con- 
ditions of any possible judgment of fact. For any such judgment can be 
represented by a ‘Yes’ or ‘No’ in answer to a question, Is it so? The 
answer will be rational, that is, it will rest on known sufficient reason. 
Moreover, the answer will be absolute; ‘Yes’ utterly excludes ‘No’; and 
‘No’ utterly excludes ‘Yes’. Hence, since the known sufficient reason for 
an absolute answer must itself be absolute and known, the ‘Yes’ or 
‘No’ must rest on some apprehension or grasp of the unconditioned. 
Now the judgment of fact is not to the effect that something must be so 
or could not be otherwise; it merely states that something is so; hence 
the unconditioned that grounds it will be not formally but only virtu- 
ally unconditioned. The first condition, then, of any possible judgment 
of fact is the grasp of 


(1) aconditioned, 
(2) a link betiveen the conditioned and its conditions, and 
(3) the fulfilment of the conditions. 
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It is such a grasp that effects the transition from the question, Is it so? to 
a rational, absolute answer. 

But this first requirement presupposes other requirements. The ‘it’ 
of the judgment of fact is not a bare ‘it’. On the contrary, it is the con- 
ditioned, known as conditioned, that through the fulfilment of its con- 
ditions is grasped as virtually unconditioned. Prior to the question for 
reflection, there must be a level of activity that yields the conditioned 
as conditioned, the conditioned as linked to its conditions, But this isa 
level of intelligence, of positing systematic unities and systematic rela- 
tions. Moreover, it will be a freely developing level; for without free 
development questions of fact would not arise. The only instances of 
the conditioned that would be envisaged would be instances with the 
conditions fulfilled. In that case the answer would always be an auto- 
matic ‘Yes’; and if the answer were always an automatic ‘Yes’, there 
would be no need to raise any questions of fact. Still, though there is 
free development of systematic unities and relations, such development 
cannot occur in some pure isolation from the fulfilling conditions. 
Were there such isolation, it would be impossible to tell whether or not 
conditions were fulfilled; and if that were impossible, then judgments 
of fact could not occur. This yields the second condition of judgment of 
fact. It is a level of intellectual activity that posits systematic unities and 
relations 


(1) with some independence of a field of fulfilling conditions, and 
(2) with reference to such a field. 


But this second requirement presupposes a third. There must be 
a field of fulfilling conditions. More exactly, since conditions are 
simultaneous with what they condition, there must be a prior field 
containing what can become fulfilling conditions. Of themselves, they 
will be neither conditioning nor conditioned; they will be merely 
given. 

Finally, possibility is concrete, Logicians may say that a ‘mountain of 
Sold’ is possible if there is no intrinsic contradiction involved in sup- 
Posing such a mountain. But, in fact, a mountain of gold is possible 
Only if the means are available for acquiring enough gold to make a 
Mountain, for transporting it to a single place, for heaping it up in the 
fashion of a mountain, and for keeping it there long enough for the 
golden mountain to exist for some minimum interval of time, Simi- 
larly, any possible judgment of fact would be some concrete judgment. 
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The conditions of its possibility include the conditions of bringing to- 
gether its diverse components. ‘There must be, then, a concrete unity- 
identity-whole that experiences the given, that inquires about the given 
to generate the free development of systematic unities and relations, 
that reflects upon such developments and demands the virtually uncon- 
ditioned as its ground for answering ‘Yes’ or ‘No’. It is this concrete 
unity that asks, ‘Is it so?” It is this concrete unity that initiates the free 
development by asking about the given, What is this? Why is it? How 
often does it exist or happen? It is this concrete unity that grasps and 
formulates the conditioned as conditioned and that appeals to the given 
to grasp the virtually unconditioned and to affirm it rationally and 
absolutely. 

There remains a corollary. Judgments of fact may’ be not only pos- 
sible. They may actually occur. But if any judgment of fact occurs, 
there must be as well the occurrence of its conditions. Hence, if there is 
any judgment of fact, no matter what its content, there also is a con- 
crete unity-identity-whole that experiences some given, that inquires, 
understands, and formulates, that reflects, grasps the unconditioned, 
and so affirms or denies. Finally, such a concrete unity-identity-whole 
is a thing-itsclf, for it is defined by an internally related set of opera- 
tions, and the relations may be experientially validated in the conscious 
and dynamic states: 


(1) of inquiry leading from the given to insight, 

(2) of insight leading to formulation, 

(3) of reflection leading from formulation to grasp of the uncon- 
ditioned, and 

(4) of that grasp leading to affirmation or denial. 


From the corollary there results our prior contention. There cannot 
occur a revision without the occurrence of some judgment of fact. But 
if there occurs any judgment of fact, there occur the dynamic states in 
which may be validated experientially the relations that define the con- 
jugate terms by which the thing-itself that knows is differentiated. 

What is the source of this peculiarity of cognitional theory? It is that 
other theory reaches its thing-itself by turning away from the thing as 
related to us by sense or by consciousness, but cognitional theory 
reaches its thing-itself by understanding itself and affirming itself as 
concrete unity in a process that is conscius empirically, intelligently, 
and rationally. Moreover, since every other known becomes known 
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through this process, no known could impugn the process without 
simultaneously impugning its own status as a known. 


10, CONTRAST WITH KANTIAN ANALYSIS 


We have performed something similar to what a Kantian would 
name a transcendental deduction, Accordingly, we shall be asked to 
explain the fact that our deduction yields different results from Kant's. 

A first difference is that Kant asked the a priori conditions of the pos- 
sibility of experience in the sense of knowing an object. We have dis- 
tinguished two issues; there is the problem of objectivity, and from this 
we have carefully prescinded not only in the present section but also in 
all earlier sections; there also is the prior problem of determining just 
what activities are involved in knowing, and to this prior problem we 
have so far confined our efforts. Hence we asked, not for the conditions 
of knowing an object, but for the conditions of the possible occurrence 
of a judgment of fact. We have asked for the conditions of an absolute 
and rational ‘Yes’ or ‘No’ viewed simply as an act. We have not asked 
‘on what conditions there would be some fact that corresponded to the 
*Yes', We have not even asked what meaning such correspondence 
might have. 

A second difference lies in the distinction between thing-for-us and 
thing-itself, Kant distinguished these as phenomenon and noumenon. 
Just what he meant is a matter of dispute but, at least, it is clear that the 
distinction pertained to his formulation of a theory of objectivity. 
Moreover, it seems to me to be probable enough that the historical 
origin of the Kantian distinction is to be sought in the Renaissance dis- 
tinction of primary and secondary qualities where the former pertained 
to the real and objective things themselves while the latter pertained to 
the subject’s apprehension of them. In any case, our distinction is neither 
the Renaissance nor the Kantian distinction, It is simply a distinction 
between description and explanation, between the kind of cognitional 
Activities that fix contents by indicating what they resemble and, on the 
other hand, the kind that fix contents by assigning their experientially 
Validated relations. A thing is a concrete unity-identity-whole grasped 
in data as individual. Describe it, and it is a thing-for-us, Explain it, 
and it is a thing-itself. Is it real? Is it objective? Is it anything more than 

immanent determination of the cognitional act? These are all quite 
feasonable questions, But as yet we answer neither ‘Yes’ nor ‘No’, For 
the moment, our answer is simply that objectivity is a highly complex 
N 


La. 
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issue and that we shall handle it satisfactorily only if we begin by deter- 
mining what precisely cognitional process is. No doubt, there are 
objections that may be urged against this procedure; but the objections 
too will be handled satisfactorily only after the prior questions are 
answered. 

A third difference regards universal and necessary judgments. They 
stand in the forefront of the Kantian critique which was largely en- 
gaged in the problem of transcending Hume’s experiential atomism. 
But in our analysis they play a minor role. A universal and necessary 
judgment may be merely the affirmation of an analytic proposition, 
‘and such analytic propositions may be mere abstract possibilities with- 
out relevance to the central context of judgments that we name know- 
ledge. Our emphasis falls on the judgment of fact that itself is an 
increment of knowledge and, as well, contributes to the transition from 
the analytic proposition to the analytic principle, that is, to the universal 
and necessary judgment whose terms and relations are existential in the 
sense that they occur in judgments of fact. 

A fourth difference regards the immediate ground of judgment. 
Kant formulated this ground by setting forth his schematism of the 
categories. There isa proper use of the category, Real, if there occurs a 
filling of the empty form of Time. There is a proper use of the category, 
Substance, if there is a permanence of the Real in Time. However, 
Kant’s schematism is not regarded as one of his happiest inventions. 

In any case we have argued that by their very genesis concepts are 
united with data. Inquiry is about the data of sense or of consciousness. 
Insight is into the data of inquiry. Concepts and theories are the 
products of insight and have to be checked against the data. Moreover, 
Pad this is the essential difference, the process of checking reveals in 
human knowledge, beyond experience and understanding, a third, 
distinct, constitutive level that is both self-authenticating and decisive. 
It is self-authenticating: rational reflection demands and reflective 
understanding grasps a virtually unconditioned; and once that grasp 
has occurred, one cannot be reasonable and yet fail to pass judgment 
Again, the third level is alone decisive: until I judge, I am merel 





thinking; once I judge, I know; as insight draws the definite object 
of thought from the hazy object of experience, so judgment selects 
the objects of thought that are objects of knowledge. Finally, as will 
appear in chapters XII and XIII, to know means to know being, and 
to know being includes knowing objects and subjects. 


A g 
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Now because the third level is self-authenticating, reason and its 
ical the: unconditioned, cannot be left in the dubious and metel 
supervisory role assigned them by Kant. Because it is memea 
and alone decisive, the one criterion in our knowledge is rational 
judgment; and this rules out the vestigial empiricism so often d 
nounced in Kantian thought. Still, our unconditioned is only virtu. i 
itis only what is so in fact; and the universal relevance af fact in 
this sense (see p. 331) both corrects pre-Kantian rationalism and 
excludes post-Kantian idealism. Finally, our realism, while not 
intuitive, will be immediate: cognitional analysis is needed not 
know being but to know knowledge. i 

A fifth difference has to do with consciousness. Kant acknowledged 
an inner sense that corresponds roughly to what we have mated 
empirical consciousness, namely, the awareness that is immanent in 
acts of sensing, perceiving, imagining, desiring, fearing, and the like 
Besides this acknowledgement of inner sense, Kant deduced or pos- 
tulated an original synthetic unity of apperception as the a priori ee 
dition of the ‘I think’ accompanying all cognitional acts. On the other 
hand, Kantian theory has no room for a consciousness of the generative 
principles of the categories the categories may be inferred from the 
judgments in which they occur; but it is impossible to reach behind the 
categories to their source. It is precisely this aspect of Kantian thought 
that gives the categories their inflexibility and their irreducible my isda 
ousness, It is the same aspect that provided Fichte and Hegel wit their 
opportunity to march into the unoccupied territory of intelli 
rational consciousness, The dynamic states named inquiry and reflec- 
tion do occur. Inquiry is generative of all understanding, and under- 
standing is generative of all concepts and systems. Reflection is 
generative of all reflective grasp of the unconditioned, and that grasp is 
generative of all judgment. If the Kantian proscribes ue of 
inquiry and reflection, he lays himself open to the charge of obscurant- 
ism. If he admits such consideration, if he praises intelligent cutiosit 
and the critica! spirit, then he is on his way to acknowledge the sitet 
BPM icles both of the categoties Kant knew and of the categories 





‘Kant did not know. 


a aes list of differences account for the divergence between 
Kant conclusion and our own. They are difrences in the problem 
a t consideration, in the viewpoint from which it is considered, in 

method by which it is solved. More fundamentally there are differ- 
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ences about questions of fact, for our self-affirmation is, as we have 
insisted and may be pardoned for repeating, primarily and ultimately 
a judgment of fact. The orthodox Kantian would refer to our stand as 
mere psychologism, as an appeal to the empirical that can yield no 
more than a provisional probability. But our retort is simple enough. 
Without judgments of fact one cannot get beyond mere analytic pro- 
positions. Further, though self-affirmation is no more than a judgment 
of mere fact, still it is a privileged judgment. Self-negation is inco- 
herent. One has only to inquire and reflect, to find oneself caught in the 
spontaneities and inevitabilities that supply the evidence for self- 
affirmation. One has only to make a single judgment of fact, no matter 
what its content, to involve oneself in a necessary self-affirmation. 
Finally, cognitional theory differs from other theory; for other theory 
reaches explanation only by venturing into the merely supposed; but 
cognitional theory reaches explanation without any such venture; an 

since it contains no merely hypothetical element, it is not subject to 
radical revision. 





II. CONTRAST WITH RELATIVIST ANALYSIS 


From Kantian we turn to relativist thought. The initial question in 
the present section was whether correct judgments occur. Our account 
of self-affirmation directly contradicts the relativist contention that 
correct judgments do not occur. Though the arguments for our posi- 
tion have been given, it will not be amiss to indicate where the rela- 
tivist would disagree and why. 

First, relativist thought is largely devoted to a refutation of empiri- 
cism. Correctly it insists that human knowing cannot be accounted for 
by the level of presentations alone. There is, as well, the level of intelli- 
gence, of grasping and formulating intelligible unities and systematic 
relations, Without this second level of activities, there is, indeed, a 
given but there is no possibility of saying what is given. 

Secondly, just as the relativist insists on the level of intelligence 
against the empiricist, so we insist on the level of reflection against the 
relativist. Human knowing is not merely theory about the given; there 
are also facts; and the relativist has not and cannot establish that there 
are no facts, for the absence of any other fact would itself be a fact. 

Thirdly, just as the empiricist could have nothing to say if, in fact, he 
did not utilize operations on the level of intelligence, so also the rela- 
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tivist does not confine himself strictly to the levels of presentations and 
of intelligence. He is quite familiar with the notion of the uncondi- 
tioned. He regards the unconditioned as the ideal towards which human 
knowing tends. But he supposes that this ideal is to be reached through 
understanding. If the universe in its every part and aspect were thor- 
oughly understood, there could be no further questions; everythin, 
would be conceived as it ought to be; on’every possible topic a wade 
could say just what he meant and mean just what he said. On the other 
hand, short of this comprehensive coherence, there can be no sure foot- 
ing. There is understanding, but it is partial; it is joined with incom- 
prehension; it is open to revision when present incomprehension yields 
to future understanding; and so intimately are all things related that 
knowledge of anything can be definitive only when everything is 
known. 

Fourthly, the relativist is able to follow up this general view by 
facing concrete issues. Is this a typewriter? Probably, Yes. For practical 
purposes, Yes. Absolutely? The relativist would prefer to be clear about 
the precise meaning of the name, typewriter; he would like to be told 
just what is meant by the demonstrative, this; he would be grateful for 
an explanation of the meaning of the copula, is. Your simple question 
is met by three further questions; and if you answer these three, your 
answers will give rise to many more. If you are quick and see that you 
are starting on an infinite series, you may confront the relativist with a 
rounded system. But the relativist is also a smart fellow. He will point 
out that ordinary people, quite certain that this is a typewriter, know 
nothing of the system on which you base their knowledge. Nor is this 
all. For human knowledge is limited; systems have their weak points; 
BPH thie relativist will pounce upon the very issues on which a defender 
of the system would prefer to profess ignorance, 

Fifthly, not only will the relativist make it plain that there are 
further questions until everything is known, but also he will explain 
why this is so. A relation is named internal to an object when, without 
the relation, the object would differ radically. Thus, we have spoken of 
inquiry and insight. But by inquiry we have not meant some pure 
Wonder; we have meant a wonder about something. Similarly, by in- 
sight we have not meant a pure understanding but an understanding of 
Something, Inquiry and insight, then, are related internally to materials 
about which one inquires and into which one gains insight. Now, if 
fone supposes that the whole universe is a pattern of internal relations, 
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clearly it follows that no, part and no aspect of the universe can be 
known in isolation from any other part or aspect; for every item is re- 
lated internally to every other; and to prescind from such relations is to 
prescind from things as they are and to substitute in their place other 
imaginary objects that simply are not. If, then, one asks the relativist 
to explain why questions run off to infinity, he has a ready answer. 
The universe to be known by answering questions is a tissue of internal 
relations. 

Sixthly, if the foregoing fairly represents the relativist position, it 
also reveals its oversights. Questions are of two kinds. There are ques- 
tions for intelligence asking what this is, what that means, why this is 
so, how frequently it occurs or exists. There also are questions for re- 
flection that ask whether answers to the former type of question are 
correct. Next, the unconditioned that is required for judgment is not 
the comprehensive coherence that is the ideal of understanding, that 
grounds answers to all questions of the first type. On the contrary, it is 
a virtually unconditioned that results from the combination of a con- 
ditioned with the fulfilment of its conditions. Further, a judgment is a 
limited commitment; so far from resting on knowledge of the uni- 
verse, it is to the effect that, no matter what the rest of the universe may 
prove to be, at least this is so. I may not be able to settle border-line 
instances in which one might dispute whether the name, typewriter, 
would be appropriate. But, at least, I can settle definitely that this is a 
typewriter. I may not be able to clarify the meaning of is, but it is 
sufficient for present purposes to know the difference between is and 
is not, and that, I know. I am not very articulate when it comes to ex- 
plaining the meaning of this; but if you prefer to use that, it will make 
no difference provided we both see what we are talking about. You 
warn me that I have made mistakes in the past. But your warning is 
meaningless, if I am making a further mistake in recognizing a past 
mistake as a mistake, And in any case, the sole present issue is whether 
or not I am mistaken in affirming this to be a typewriter. You explain 
to me that my notion of a typewriter would be very different, if I 
understood the chemistry of the materials, the mechanics of the con- 
struction, the psychology of the typist’s skill, the effect on sentence 
structure resulting from the use of a machine in composing, the 
economic and sociological repercussions of the invention, its relation 
to commercial and political bureaucracy, and so forth, But may I not 
explain to you that all these further items, however interesting and 
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significant, are to be known through further judgments, that such 
further judgments, so far from shifting me from my present conviction 
that this is a typewriter, will only confirm me in it, that to make those 
further judgments would be rather difficult if, at the start, I could not 
be certain whether or not this is a typewriter? 

Seventhly, however, the questions that are answered by a pattern of 
internal relations are only questions that ask for explanatory system. 
But besides things-themselves and prior to them in our knowing, there 
are things-for-us, things as described. Moreover, the existents and 
occurrences, in which explanatory systems are verified, diverge non- 
systematically from the ideal frequencies that ideally would be de- 
duced from the explanatory systems. Again, the activity of verifying 
involves the use of description as an intermediary between the system 
defined by internal relations and, on the other hand, the presentations 
of sense that are the fulfilling conditions. Finally, it would be a mistake 
to suppose that explanation is the one true knowledge; not only does 
its verification rest on description but also the relations of things to us 
are just as much objects of knowledge as are the relations of things 
among themselves. 

Eighthly, the relativist invents for himself a universe that consists 
merely of explanatory system because he conceives the unconditioned 
as the ideal of understanding, as the comprehensive coherence towards 
which understanding tends by asking what and why. But as we have 
seen, the criterion of judgment is the virtually unconditioned. Each 
judgment is a limited commitment. So far from pronouncing on the 
universe, it is content to affirm some single conditioned that has a finite 
number of conditions which, in fact, are fulfilled. No doubt, were the 
universe simply a vast explanatory system, knowledge of the condi- 
tions of any conditioned would be identical with knowledge of the 
universe. But, in fact, the universe is not simply explanatory system; its 
existents and its occurrences diverge non-systematically from pure in- 
telligibility; it exhibits an empirical residue of the individual, the 
incidental, the continuous, the merely juxtaposed, and the merely suc- 
cessive; it is a universe of facts, and explanatory system has validity in 
the Measure that it conforms to descriptive facts. 

Ninthly, the relativist argument from unending further questions is 
more impressive than conclusive. Human knowing does not begin 
from Previous knowing but from natural spontaneities and inevita- 
bilities, Its basic terms are not defined for it in some knowing prior to 
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knowing; they are fixed by the dynamic structure of cognitional pro- 
cess itself, The relativist asks what is meant by the copula, is, and the 
demonstrative, this. But neither he nor anyone else is given to confus- 
ing is with is not or this with not this; and that basic clarity is all that 
is relevant to the meaning of the affirmation, This is a typewriter. A 
cognitional theorist would be called upon to explain such elementary 
terms; he would do so by saying that is represents the Yes that occurs in 
judgment and that is anticipated by such questions as; Is it? What is it? 
Similarly, a theorist would explain this as the return from the field of 
conception to the empirical residue in the field of presentations. But 
questions relevant to cognitional theory are not relevant to every in- 
stance of knowing. They are not universally relevant because, in fact, 
there is no operational obscurity about the meanings that cognitional 
theory elucidates. Again, they are not universally relevant, because such 
elementary meanings are fixed, in a manner that surpasses determina- 
tion by definition, with the native immutability of the dynamic struc- 
tures of cognitional process. 

Tenthly, as human knowing begins from natural spontaneity, so its 
initial developments are inarticulate. As it asks what and why without 
being given the reason for its inquiry, so also it sets off on the self- 
correcting process of learning without the explicit formulations that 
rightly would be required in an explanatory system. Single insights are 
partial. Spontaneously they give rise to the further questions that elicit 
complementary insights. Were the universe purely an explanatory 
system, the minor clusters of insights reached by what is called common 
sense would not head for a limiting position of familiarity and mastery 
in which evidently it is silly to doubt whether or not this is a type- 
writer, But, in fact, the universe to be known by answering questions 
is not pure explanatory system, In fact, insights do head for limiting 
positions of familiarity and mastery. In fact, as everyone knows very 
well, it is silly to doubt whether or not this is a typewriter. The rela- 
tivist would beg me to advert to the enormous difference in my notion 
of the typewriter were I to understand fully the chemistry of its 
materials, the mechanics of its construction, the psychology of the 
typist’s skill, the twist given literary style by composing on a type 
writer, the effect of its invention on the development of commercial 
and political bureaucracy, and so forth. But granted such an enrich- 
ment of my knowledge to be possible and desirable, none the less it is 
farther knowledge to be obtained by further judgments; and since the 
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enrichment is explanatory, since explanatory knowledge rests on de- 
scriptive knowledge, not only must I begin by knowing that this is a 
typewriter, not only must I advance by learning how similar other 
machines must be if they are to be named typewriters, but also I can 
attain valid explanation only in so far as my descriptions are exact. 
Eleventhly, it is quite true that I can be mistaken, But that truth pre- 

supposes that I am not making a further mistake in acknowledging a 
past mistake as a mistake. More gencrally, judgments of fact are cor- 
rect or incorrect, not of necessity, but merely in fact. If this is some- 
thing, still it might be nothing at all. If it is a typewriter, still it might 
be something else. Similarly, if am correct in affirming it to be a type- 
writer, it is not a pure necessity, but merely a fact that I am correct. To 
ask for the evidence that excludes the possibility of my being mistaken 
in affirming this to be a typewriter, is to ask too much. Such evidence 
is not available, for if I am correct, that is merely fact. But if that evid- 
ence is not available, still less is there the evidence that will exclude the 
possibility of error in all judgments of fact. Errors are just as much 

facts as are correct judgments. But the relativist is in conflict with both 

categories of fact. For him nothing is simply true, for that is possible 

only when comprehensive coherence is reached; for him, nothing is 

simply wrong, for every statement involves some understanding and 

so some part of what he names truth. In the last analysis, just as the 

empiricist tries to banish intelligence, so the relativist tries to banish 
fact and, with it, what everyone else names truth. 























CHAPTER XII 
THE NOTION OF BEING 


f the main lines of cognitional process have been set down, it remains 

that certain fundamental and pervasive notions have still to be clari- 
fied. Among them, in the first place, is the notion of being. It is a tricky 
topic and, perhaps, the most satisfactory procedure will be to begin 
from a definition. 


I. A DEFINITION 


Being, then, is the objective of the pure desire to know. 

By the desire to know is meant the dynamic orientation manifested 
in questions for intelligence and for reflection, It is not the verbal utter- 
ance of questions. It is not the conceptual formulation of questions. It 
is not any insight or thought. It is not any reflective grasp or judgment, 
It is the prior and enveloping drive that carries cognitional process 
from sense and imagination to understanding, from understanding to 
judgment, from judgment to the complete context of correct judg- 
ments that is named knowledge. The desire to know, then, is simply 
the inquiring and critical spirit of man, By moving him to seek under- 
standing, it prevents him from being content with the mere flow of 
outer and inner experience. By demanding adequate understanding, it 
involves man in the self-correcting process of learning in which further 
questions yield complementary insights. By moving man to reflect, to 
seek the unconditioned, to grant unqualified assent only to the uncon- 
ditioned, it prevents him from being content with hearsay and legend, 
with unverified hypotheses and untested theories. Finally, by raising 
still further questions for intelligence and reflection, it excludes com- 
placent inertia; for if the questions go unanswered, man cannot be 

complacent; and if answers are sought, man is not inert. 

Because it differs radically from other desire, this desire has been 
named pure. It is to be known, not by the misleading analogy of other 
desire, but by giving free rein to intelligent and rational consciousness. 
It is, indeed, impalpable but also it is powerful. It pulls man out of the 
solid routine of perception and conation, instinct and habit, doing and 
enjoying. It holds him with the fascination of problems. It engages him 
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in the quest of solutions. It makes him aloof to what is not established. 
Ie compels assent to the unconditioned. It is the cool shrewdness of 
common sense, the disinterestedness of science, the detachment of philo- 
sophy. It is the absorption of investigation, the joy of dicovey, the 
assurance of judgment, the modesty of limited knowledge. Tt & the 
relentless serenity, the unhurried determination, the imperturbable 
drive of question following appositely on question in the genesis of 
truth. yo 
This pure desire has an objective. It is a desire to know. As mere de- 
sire, it is for the satisfaction of acts of knowing, for the satisfaction of 
understanding, of understanding fully, of understanding correctly. But 
as pure desire, as cool, disinterested, detached, it is not for co; nitional 
acts, and the satisfaction they give their subject, but for comnie 
contents, for what is to be known. The satisfaction of mistaken under- 
standing, provided one does not know it as mistaken, can equal th 
satisfaction of correct understanding. Yet the pure deire acne te 
former and prizes the latter; it prizes it, then, as dissimilar to the former; 
d pee it not because it yields satisfaction but because its content is 
The objective of the pure desire is the content of knowing rath 
than the act. Still, the desire is not itself a knowing, and so i eal 
not the same as the range of knowing. Initially in each individual. th 
pure desire is a dynamic orientation to a totally unknown. As kne i 
ledge develops, the objective becomes less and less unknown, more and 
more known. At any time the objective includes both all that is knowns 
and all that remains unknown, for itis the goal ofthe immanent dynam 
ism of cognitional process, and that dynamism both delie act q 
attainment and heads beyond it with ever further questions. - 
What is this objective? Is it limited or unlimited? Is it one or many? 
Is it material or ideal? Is it phenomenal or real? Is it an immanent con. 
tent or a transcendent object? Is it a realm of experience, or of thou ie 
or of essences, or of existents? Answers to these and to any other ed 
tions have but a single source. They cannot be had without the fas: 
pote of the pure desire. They cannot be had from the pure desire 
ey are to be had inasmuch as the pure desire initiates and sus- 
eS gnitional procéss. Thus, if it is true that A is, that A is one, and 
in ae only A, then the objective of the pure desire is one. But if 
= at A is, that B is, that A is not B, then the objective is many. 
ich, you ask, is true? The fact that you ask, results from the pure 
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desire. But to reach the answer, desiring is not enoug) 
only ftom inquiring and reflecting. 

Now our definition was that being is the objective of the pure desire 
to know. Being, then, is 


(x) all that is known, and 

(2) all that remains to be known. 
Again, since a complete increment of knowing occurs only in judg- 
ment, being is what is to be known by the totality of true judgments. 
What, one may ask, is that totality? It is the complete set of answers to 
the complete set of questions. What the answers are, remains to be 
seen, What the questions are, awaits their emergence. Meaningless or 
incoherent or illegitimate questions may be possible, but how they are 
to be defined, is a further question. The affirmation in hand is that there 
an inquiring and critical spirit, that follows 
estions, that heads for some objective 


h; answers come 


exists a pure desire to know, 
up questions with further qui 


which has been named being. 
Our definition of being, then, is of the second order. Other defini- 


tions determine what is meant, But this definition is more remote for 


it assigns, not what is meant by being, but how that meaning is to be 
determined. It asserts that if you know, then you know being; it 
asserts that if you wish to know, then you wish to know being; but it 
does not settle whether you know or what you know, whether your 
wish will be fulfilled or what you will know when it is fulfilled. 

Still, though our definition is of the second order, it is not simply 
her the desire to know nor knowing itself are 


indeterminate. For neit 
determinate, we could say that 


indeterminate. Inasmuch as knowing is 
being is what is to be known by true judgments. Inasmuch as the desire 
to know ever goes beyond actual knowledge, we could say that bein 
is what is to be known by the totality of true judgments Hence, being 
has at least one characte: it is all-inclusive. Apart from being there 
is nothing. Again, being is completely concrete and completely uni- 
versal. It is completely concrete; over and above the being of any 
thing, there is nothing more of that thing. It is completely universal; 
apart from the realm of being, there is simply nothing. 





2. AN UNRESTRICTED NOTION 


One may wonder just how all-inclusive being is. That wonder may 
be formulated in a variety of manners. But no matter how it is formu- 
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lated, no matter whether it can be formulated, it can serve only to show 
how all-inclusive being is. For the wonder is inquiry. It is the desire to 
Know. Anything it can discover or invent, by that very fact is included 
in the notion of being. Hence, the effort to establish that being is not 
all-inclusive must be self-defeating; for at the root of all shite be 
affirmed, at the root of all that can be conceived, is the pure desire He 
know; and it is the pure desire, underlying all judgment and forse 
tion, underlying all questioning and all desire to question, that defi 
its all-inclusive objective. oat 
None the less, it may not be amiss to illustrate this principle co: 
cretely. It will be said that there is much we do not know. No Aob, 
our ignorance is great, but we know that fact by raising questions that 
we do not answer; and being is defined not only by the answers 
give but also by the questions we ask. Next, it will be said that the Si 
much it would be futile for us to try to learn. No doubt, the ‘de 
mately fruitful field of inquiry is restricted. But we know that Kerby 
distinguishing between the questions we can hope soon to answer wid 
those that, as yet, we are not prepared to tackle; and being is defined, 
not only by the questions we can hope to answer, but also by the : 
tions whose answer we have to postpone. f eee a 
Thirdly, it will be objected by many that they havé no desire to k 
everything about everything, But how do they know that the net 
already know everything about everything? ic beatae ani tae. 
tions can be asked. Why do they not effectively will to oe ee = 
thing about everything? Because it is so troublesome to reach en 
few answers that they are completely disheartened by the prospect of 
answering all the questions they could ask. ee 
The attack may be made from the opposite flank. The trouble is that 
pe definition of being is too inclusive. Questions can be mni 
ne juesheren ileg mai Trying to answer them does not lead 
ae a ything. Now, no doubt, there are mistaken ques- 
ions that lead nowhere. But mistaken questions are formulated ques- 
tions. Being has been defined, not as the objective of Banal 
eo but as the objective of the pure desire to know. Just as that 
aa is prior to any answer and it itself is not the answer, so too it is 
Prior to any formulated question and it itself is nota formulation. More 
over, justas the pure desire is the intelligent and rational basis from which 
we discern between correct and incorrect answers, so also it is the int th 
ent and rational basis from which we discern between valid and ie 
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taken questions. In brief, the pure desire to know, whose objective is 
being, is the source not only of answers but also of their criteria, and 
not only of questions but also of the grounds on which they are 
screened. For it is intelligent inquiry and reasonable reflection that just 
as much yield the right questions as the right answers. 

More fundamental misgivings may arise. If one pleases, one may de- 
fine being as what is to be known through the totality of true judg- 
ments. But is being really that? Might it not be something entirely 
different? The questions arise. They may be valid or mistaken. If they 
are mistaken, they are to be ignored. If they are valid, then our mis- 
givings are without foundation. For the being that might be totally 
different, turns out'to be exactly what we are talking about. If we ask 
whether it might be, we ask; and the being we are talking about, is 
whatever we ask about. 

Again, might there not be an unknowable? If the question is invalid, 
it is to be ignored. If the question is valid, the answer may be ‘Yes’ or 
‘No’. But the answer, ‘Yes’, would be incoherent, for then one would 
be knowing that the unknowable is; and the answer, ‘No’, would leave 
everything knowable and within the range of being. 

Other doubts may arise, but instead of chasing after them one by 
one, it will be better to revert to our initial theorem. Every doubt that 
the pure desire is unrestricted serves only to prove that it is unrestricted. 
If you ask whether X might not lie beyond its range, the fact that you 
ask proves that X lies within its range. Or else, if the question is mean- 
ingless, incoherent, illusory, illegitimate, then X turns out to be the 
mere nothing that results from aberration in cognitional process. 

Not only, then, is judgment absolute, not only does it rest upon a 
grasp of the unconditioned, not only does reflection set the dichotomy, 
Is it or is it not? But at the root of cognitional process there is a cool 
detached, disinterested desire to know and its range is unrestricted 
Being is the anything and everything that is the objective of that desire 








3. A SPONTANEOUS NOTION 


If we have explained what we mean by being, we must now ask 
what the notion of being is. 

In the first place, a distinction has to be drawn between the spon- 
taneously operative notion and, on the other hand, theoretical accounts 
of its genesis and content. The spontaneously operative notion is in- 
variant; it is common to all men; it functions in the same manner n° 
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matter what theoretical account of it a man may come to accept. On 
the other hand, theoretical accounts of the content and genesis of the 
notion are numerous; they vary with philosophic contexts, with the 
completeness of a thinker’s observations, with the thoroughness of his 
analysis. First, we shall give our account of the spontancously operative 
notion, and then we shall add a few notes on other theoretical accounts 
of it. 

On the supposition of our analysis of cognitional process, it is eas 
enough to conclude that the spontaneously operative notion of beas 
has to be placed in the pure desire to know. For, first ofall, men are a £ 
to agree that things are, whether or not we know them and, meva 
that there are many things that are known only incompletely or even 
not at all. The notion of being, then, extends beyond the known. 
Secondly, being is known in judgment, It is in judgment that we affirm 
or deny and, until we are ready to affirm or deny, we do not yet know 
whether or not any X happens to be, Still, though being is known onl 
in judging, the notion of being is prior to judging. For prior to aay 
judgment there is reflection, and reflection is formulated in the ee 
tion, Is it? That question supposes some notion of being and, sone 
enough, it is prior to cach instance of our knowing being. Not onl i 
then, does the notion of being extend beyond the known but also it 
prior to the final component of knowing when being is actually known 
Thirdly, there are objects of thought. 1 can think of a horse and, no 
less, I can think ofa centaur. I can think of the best available scientific 
opinion on any subject and, no less, I can think of all the previous 
opinions that in their day were the best available on the same subject. 
In one sense, they are all equivalent, for as long as one is merely think- 
ing, merely considering, merely supposing, one deals merely with the 
conditioned and it makes no difference whether or not its conditions 
are fulfilled. Thinking, then, prescinds from existing. But ifit prescinds 
from existing, does it not prescind from being; and ifit prescinds from 
being, is not all thinking about nothing? The trouble with this argu- 
Bir is chat thinking also prescinds from not existing, IET think of a 

centaur or of phlogiston, I prescind from the fact that they do not 
exist; hence, if prescinding from existing is prescinding from bein, 
Prescinding from non-existence is prescinding from not being; if pie 
scinding from being proves that I am thinking of nothing, then pre- 
scinding from not being proves that I am thinking of something. 

Now this type of consideration has led many thinkers to suppose that 
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being is one thing and existing is another, that horses and centaurs, 

electrons and phlogiston, equally are, but horses and electrons exist 

while centaurs and phlogiston do not exist. Still that conclusion does 

not satisfy the facts, for apart from the oddity of asserting that the non- 

existent is, there is the oversight of the dynamism of cognitional pro- 

cess. In a sense, thinking prescinds from existing and not existing, for it 

is not thinking but judging that determines whether or not anything 

exists. In another sense, thinking does not prescind from existing and 

not existing, for thinking is purposive; we think to get our concepts 

straight; we wish to get our concepts straight that we may be able to 

judge; so far from prescinding from existing and not existing, thinking 
is for the purpose of determining whether or not what is thought does 
exist. 

It follows that the notion of being goes beyond the merely thought, 
for we ask whether or not the merely thought exists. No less, it follows 
that the notion of being is prior to thinking, for were it not, then think- 
ing could not be for the purpose of judging, for the purpose of deter- 
mining whether or not the merely thought exists. The notion of being, 
then, is prior to conception and goes beyond it; and it is prior to judg- 
ment and goes beyond it. That notion must be the immanent, dynamic 
orientation of cognitional process. It must be the detached and unre- 
stricted desire to know as operative in cognitional process. Desiring to 
know is desiring to know being; but it is merely the desire and not yet 
knowing. Thinking is thinking being; it is not thinking nothing; but 
thinking being is not yet knowing it. Judging is a complete increment 
in knowing; if correct, itis a knowing of being; but it is not yet know- 
ing being, for that is attained only through the totality of correct 
judgments. 

Still, how can an orientation or a desire be named a notion. A foetal 
eye is orientated towards seeing; but a foetal eye does not see and it has 
no notion of seeing; a notion arises only in so far as understanding dis- 
cerns future function in present structure. Hunger is orientated towards 
food and eating; it is a desire; it lies within empirical consciousness; but 
a notion arises only in so far as the orientation of hunger is understood. 
Purposive human action is orientated towards some end or product; 
coghiitional elements provide the rule and guide of such action; but the 
cognitional elements are prior to the action; they are constituted, not 
by the action itself, but by the planning that precedes it. 

It remains that none of these instances is exactly parallel to the rela- 
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tion between the desire to know and cognitional process. For the desire 
to know is not unconscious, as is the foetal eye, nor empirically con- 
scious, as is hunger, nor a consequence of intellectual knowledge, as are 
deliberation and choice. The desire to know is conscious intelligently 
and rationally; itis inquiring intelligence and reflecting reasonableness 
Simply as desire, itis orientation without, as yet, involving any cogni- 
tional content or notion, Still intelligence, as obverse, looks for the in- 
telligible, as reverse. Reasonableness, as obverse, looks for the grounded, 
as reverse. More fundamentally, the looking for, the desiring, the ine 
quiring-and-reflecting is an obverse that intelligently and rationally 
heads for an unrestricted objective named being. Were that heading 
unconscious, there would be an orientation towards being but there 
would be no desire to know being and no notion of being. Were that 
heading empirically conscious, there would be an orientation towards 
being and a felt desire to know being, but there would be no notion of 
being. In fact, the heading is intelligent and rational, and so there is not 
only an orientation towards being, not only a pure desire to know be- 
ing, but also a notion of being. 

Let us try to catch this notion, this intention of being, in the act, We 
speak of abstraction, and commonly we mean a direction of attention 
to some aspects of the given with a concomitant neglect of other 
aspects. The geometer considers the circle as a plane figure obeying a 
certain rule; he disregards the size, the colour, the inexactitude of the 
figure he draws or imagines; still more does he disregard other and 
more loosely connected aspects of the given, But that is not all. He dis- 
regards all other questions in geometry, all other departments of 
mathematics, all other fields of science, all other human occupations to 
which he could turn his hand. He considers only the circle. He abstracts 
from everything else. He does so intelligently, for though the objective 
of his desire is unrestricted, still he can move towards it only by con- 
Centrating on one element at a time. Again, as intelligence abstracts, 
$0 reflection prescinds. If I am to judge whether or not this is a type- 
Writer, I have to prescind from all that is not relevant to that issue. I have 
to know all that is relevant. If I were a relativist, I would have to know 
the universe to know all that is relevant to that single judgment. Even 
though I am not a relativist, even though I find that many conditioned 
Propositions become virtually unconditioned on the fulfilment of a 
Manageable number of conditions, still this restriction of the relevant 
1S accompanied by an acknowledgement of a universe of irrelevances, 
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Finally, as intelligence concentrates on the significant to abstract from 
all else, as reflection concentrates on the relevant to prescind from all 
else, so further questions and further issues arise neither as a surprise nor 
as a new beginning. The abstracting and the prescinding were pro- 
visional; they were only moments in a larger process. Nor is that larger 
process merely the object of introspective analysis. Immanent within it 
and operative of it lies an intelligent and rational consciousness that 
unrestrictedly intends a correspondingly unrestricted objective named 
being, or the all, or everything about everything, or the concrete uni- 
verse. Just as the notion of the intelligible is involved in the actual func- 
tioning of intelligence, just as the notion of the grounded is involved in 
the actual functioning of reasonableness, so the notion of being is in- 
volved in the unrestricted drive of inquiring intelligence and reflecting 
reasonableness. 


4. AN ALL-PERVASIVE NOTION 


Hence it is that the notion of being is all-pervasive. It underpins all 
cognitional contents. It penetrates them all. It constitutes them as 
cognitional. 

It underpins all cognitional contents. Without the pure desire to 
know, sensitive living would remain in its routine of perception and 
conation, instinct and habit, emotion and action. What breaks that 
circuit and releases intellectual activity is the wonder Aristotle described 
as the beginning of all science and philosophy. But that wonder is in- 
telligent inquiry. It selects data for insight and by that selecting it under- 
pins even the empirical component in our knowing. Still more 
obviously all ideas and all concepts are responses to the desire to under- 
stand, and all judgments are responses to the demand for the uncon- 
ditioned. 

Secondly, the notion of being penetrates all cognitional contents. It 
is the supreme heuristic notion. Prior to every content, it is the notion 
of the to-be-known through that content. As each content emerges, the 
‘to-be-known through the content’ passes without residue into the 
‘known through that content’. Some blank in universal anticipation is 
filled in, not merely to end that element of anticipation, but also to 
make the filler a part of the anticipated. Hence, prior to all answers, the 
notion of being is the notion of the totality to be known through all 
answers. But, once all answers are reached, the notion of being becomes 
the notion of the totality known through all answers. 
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Thirdly, the notion of being constitutes all contents as cognitional. 
Experiencing is only the first level of knowing; it presents the matter to 
be known. Understanding is only the second level of knowing; it de- 
fines the matter to be known. Knowing reaches a complete increment 
only with judgment, only when the merely experienced has been 
thought and the merely thought has been affirmed. But the increment 
of knowing is always completed in the same fashion. Experience is a 
kaleidoscopic flow.-Objects of thought are as various as the inventive- 
ness of human intelligence. But the contribution of judgment to our 
knowing is ever a mere ‘Yes’ or ‘No’, a mere ‘is’ ot ‘is not’. Experience 
is for inquiring into being. Intelligence is for thinking out being. But 
by judgment being is known, and in judgment what is known is known 
as being, Hence knowing is knowing being, yet the known is never 
mere being, just as judgment is never a mere ‘Yes’ apart from any ques- 
tion that ‘Yes’ answers. 


$. THE CORE OF MEANING 


As the notion of being underpins all contents, and penetrates them, 
and constitutes them as cognitional, so also it is the core of meaning. 
For present purposes it will suffice to distinguish 


(1) sources of meaning, 
(2) acts of meaning, 

(3) terms of meaning, and 
(4) the core of meaning, 


Any clement of knowledge may serve as a source of meaning. 
Hence, sources of meaning include data and images, ideas and concepts, 
the grasp of the unconditioned and judgment and, no less, the detached 
and unrestricted desire to know. 

Acts of meaning are of three kinds. They are 


(1) formal, 
(2) full, 


(3) instrumental. 





The formal act of meaning is an act of conceiving, thinking, consider- 
ing, defining, supposing, formulating. The full act of meaning is an act 
of judging. The instrumental act of meaning is the implementation of a 
formal or of a full act by the use of words or symbols in a spoken, 
‘Written, or merely imagined utterance. 

Terms of meaning are what is meant, They are formal or full. 





